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CHAP. I, 
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PROCESS I. 


o ſe . Cola, by Amalgamation with Mercury, 


from the earths and JORGE: with which it is found 
mix 158 


ſo powder. Put it into a little wooden 


dip this tray in water, gently ſhaking 
and its 9 The water will become muddy, 


I. - ä by 
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Käuck the earths and ſtones containing gold 


* 


* 
* 
= 
o 
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by taking up the earthy © parts of the ore. Conti- a 
nue waſhing it in this manner till the water ceaſe to 74 
appear turbid. Upon the ore thus waſhed: pour Wi P** 
ſtrong vinegar, having firſt difſolved therein, by 
| the help of heat, about a tenth part of its weight 
of alum. The powder muſt be quite drenched and 
covered with this liquor, and ſo left to ſtand for hig 


twice twenty four hours. = 
Decant the vinegar, and waſh your powder with Pn 

warm water, till the laſt that comes off hath no It 

taſte: then dry it, and put it into an iron mortar, 

wich four times its weight of quickfilver ;-triturate 

the whole with a heavy wooden peſtle, till all the c 


powder be of a blackiſh colour: then pour in a. 
lere water, and continue rubbing for fome time I be 


longer. More earthy and heterogeneous particles e. 
will be ſeparated from the metalline parts by means ©? 
of this water, which will look dirty: it muſt then met 
be decanted, and more fair water added. Repeat whi 
this ſeveral: times; then dry what remains in the 292 
mortac with a ſponge, and by the help of a gentle e 
heat: you will find it an 3 of the mercury il eng 
with the gold. here 

Put this amalgan i into a chamoy bag: tie a knot bina 
on its neck, and ſqueeze it hard between your fin- . 


gers, over ſome wide-mouthed veſſel - there will 
iſſue through the pores of the leather 'numberlek hy 
little jets of mercury, forming a ſort of ſhower il © 7.5 
that will collect into large globules in the veſſel pla- 1 
ced underneath, When you can forte out no more 
mercury by this means, open the bag, and in it 
you will find the amal rn: freed from the ſuperflu: 
dus mercury; the gold retaining only about as mud 


thereof as nearly equals itſelf in weight. . 

Fut this amalgam into a glaſs retort; ſet this re. „hie 
Tort: in the ſand MY of a reverbtrating furnace: 8 8 
cyer it 25 over with fand; apply a plafs regel : yh 
er half full of water, ſo that the noſe of the retort he . 


ay be under the water. The receiver need 4. 
| 6 


be luted to the retort. Give a gr adual heat, and 
rave, no ie FLAY of GEAR DRY Ae 
pear in the neck of the retort, and fall into the was 
ter with a hifing noiſe, If you hear any noiſe in 
the retort, ſlacken your fire a little, Laſtly, when 
you obſerve that, though you raiſe the. fire ſtill 
higher than before, nothing more will come over, 


- 
* * 
1 © 
*- * S 

* 


take out your retort, break it, and there you will 


find the gold, which muſt be melted in a crucible 
with borax.. „ 7 anc ns * 


OBSERVATIONS. 

Gold is a perfect metal, which can by no means 
be deprived. of its phlogiſtan, and on which few, 
even of the moſt powerful chymical ſolvents, . hade 
any effect : and therefore it almoſt always, hath its 
metalline form when found in the earth; from 
which it may ſometimes be ſeparated by ſimple 19- 
tion. The gold duſt found in the ſands of certain 
rivers is of chis kind. When it reſides in ſtones, or 
tenacious earths, it may be extracted by the proceſs 
here delivered; to wit, by amalgamation, or com- 
bination of mercury with the gold. Mercury is in- 
capable of uniting with any earthy ſubſtances, not 
even with the metallic earths, when chey are depri- 
ved of their phlogiſton, and conſequently have not 
the metalline form. | Fe or bo yy 

Hence it follows that when mercury is trityrated 
with particles of; gold, of earth, and of ſtone, min- 
gled together, it unites with the gold, and ſeparates © 
it from thoſe heterogeneous matters. Yet, if there 
be along with the gold any other metal, in its me- 
talline form, except iron, the mercury will amalga- 
mate with that alſo, This often happens to filver, 
which being a perfect metal as well as gold, is for 
that reaſon ſometimes dug up in its metalline form, 
and even incorporated with gold. When chis is 
the caſe, the mafs that remains in the retort, after 


TT & 2 ves ab- 


n 


abſtracuing we mereury of the : ma, is a com. 
und of gold and ver, which are to be ſeparated 
om each other by the methods we ſhall give for 
that purpoſe. The preſent proceſs is cher fore p- 
plicable to filver as well as gol. 
Sometimes gold is intimately combiried with fach 
| mineral matters as hinder the mercury from acting 
upon it, In that caſe the mixed maſs muſt be 
- roaſted before you proceed to amalgamation: for 
if the matters be volatile, ſuch, for inſtance, as an- 
timony or arſenic, the fire will carry them off; ſo 
that after roaſting the amalgamation will ſucceed. 
But ſometimes theſe matters are fixed, and require 
fuſion ; if ſo, recourſe muſt be had to fome par- 
ticular methods, which we fhall deſcribe when we 
come to treat of filver, as theſe two perfect metals 
are to be treated in the ſame manner, + | 
Ores containing gold muſt be waſhed before an 
amalgam is attempted ; that the metalline parts, be- 
ing freed from the numerous particles of earth with 
which they are encompaſſed, may the more readily 
Incorporate with the mercury. Beſides, it is the 
property of mercury to take the form of a dark 
unmetallic powder, after being long rubbed with 
other matters, ſo that it cannot be eafily dinguiffi- 
ed from the particles of earth. And hence, if you 
fn continue to grind the matters together, after 
the awalgamation is completed, and waſh them a 
| wag again, the water that comes off will always 
turbid, being impregnated with fome particles 
'of the amalgam. This is eafily proved: for if you 
let the turbid water ſettle, and diſtil the ſediment 
you will obtain quiekſilver from it. 
The ore is to be ſteeped in vinegar re with 
alum, in order to cleanſe the ſurface of the gold, 
Which is often covered with a thin coat of- earth 
that obſtyuas the amalgamation, oo oe” 
Gxeat care mult be taken that the merenry em- 
ployed in „ de very pure.) If it be a. 
* dulterated 


nk arc dilp 
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6 ulterated with any metallic ſubſtance, it at ſt be 
freed therefrom by the methods: which we al 5 
poſe in their proper place. 

The way of ſeparating mercury 1 gold i is 
founded on the different properties of cheſe two 
metallic ſubſtances; the one being exceedingly. fix- 
ed, and the other very volatile. The union which 
mercury contracts with the metals is not intimate e- 
nough, to give the new compound which reſults 
therefrom all the properties of either of the two 
united ſubſtances; at leaſt ſo far as concerns their 
degrees of fixity and volatility. Hence it comes 
that, in our amalgam, the gold communicates but 
very little of its fixity to the mercury, and the mer - 
cury communicates to the gold but very little of its 

volatility. Yet if the mercury be diftilled off with 
a much. greater degree of heat than is neceflary to- 
elevate it, a pretty conſiderable quantity of gold" 
will moſt certainly be carried up along with it. 

It is alſo of conſequence, on another account, 
that the fire be duly governed on this occaſion. For 
if too great a degree of heat be applied, and the 
fire afterwards lowered, the water in the receiver, 
which covers the noſe of the retort, will riſe into 
its body, break it to pieces, and poi the opera- 
tion. 

The cauſe of this phenomenon depends on che 
property which air poſſeſſes of rarefying with heat 
and condenſing with cold, joined to its weight. At 
ſoon as the retort is acted on by a leſs degree of heat 
than ated on it the inſtant before, the air contain- 
ed therein is condenſed, and leaves a vacuum, which 
the external air, by virtue of its weight, .tends to 
occupy ;' but, the orifice of the retort being under 
water, the external air can no way gain admittance. 
but by puſhing in before it the water which inter- 
cepts its paſſage. This caution, as we obſerved a- 
bove, muſt be applied to all ditilations, Where the 

as 25 are in this. ot 
Care 


8 
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Care 30 allo be taken that the noſe of the re- 
tort be not placed too deep under water: for as the 
n very warm during the operation, be- 
cauſe the degree of bat required to raiſe mercury 
is about three times greater than that which raiſes 
water, it may eafily ! be Sbbbren by the contact of the 
cold water in the receiver. 

This method of extracting gold and ſilver from 
their ores, by amalgamation with: mercury, is. not 
to be abſolutely depended. on as a ſure proof of the 
quantity of thoſe metals that may be ebe in 
the earth aſſayed by this means : for ſome ſwall 

part of the amalgam. is always loſt in waſhing it; 
and moreover, the Mercury, when ſqueezed through 
chamoy, always carries with it a {mall portion of 
gold. So that if you deſire to know more exactly, 
by. this method, the quantity of gold or ſilver 
contained in any earth, the amalgam muſt not be 
ſqueezed through chamoy, but diſtilled altogether, 
Much the ſureſt method of making an accurate aſ- 
ſay is that by fuſion and ſcorification, which we 
Gall deſcribe under the head of filver, _ 
In ſome countries, and eſpecially in Anda 
85 method of amalgamation is —_— for extracting 
gold and filver. i in large quantities, from the matri- 
ces which contain them in their metalline form. 
A Agricola, and. other metallurgiſts have deſcribed 
the machines b An means vhexoos en * 
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To Ale Cold in Abies regis, 60 by that meant 


m 

Ot to ſeparate it from Silver. a Fulminans, 
he Auen Fulminans reduced. 

in L 

all 

it; \AKE gold that is © pet pure, or aloyed 
gh with Klver only. Reduce it to little thin 
of plates, by hammering it on an anvil, If it be not 
ly, ſufficiently tough, heat it till it be red 3 in a mode- 


ver rate, clear fire, quite free from ſmoking coals, and 
then let it cool t which will reſtore its 
ductility. 

When the plates are chin enough, make them 
ed hot once more, and cut them into ſmall bits 
ith a pair of ſheers, Put theſe bits into a tall, 
arrow- mouthed cucurbit, and pour on them twice 
heir weight of good Aqua regis, made of one part 
fal ammoniac, or ſpirit of ſalt, and four arts ſpi- 
rit of nitre. N the cucurbit in a ſand- ay mo: 


finite number of ſmall 8 which will 23 to 
he ſurface of the liquor. The gold will totally 
lilolve, if it be pure, and the ſolution will be of 
beautiful yellow colour: if the gold; be alloyed 
vith a ſmall quantity of ſilver, the latter will r 
ain at the bottom of the veſſel in the form of 4 
'hite powder. If the gold be alloyed with much 
ver, BRO the gold is Gd the ſilver will re- 
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' tain the form of the little metalline plates put into 


When the diſſolution is completed, gently pour 
off the liquor into another low, wide-mouthed, 
glaſs cucurbit, taking care thit none of the ſilver, 
which lies at the bottom in the form of a powder, 
eſcape with the liquor. On this powder of ſilver 
pour as much freſh aqua regis as will cover it en- 
tirely; and repeat this till you are fure that nothing 
more can be taken up by it. Laſtly, having de- 
canted the aqua regis from the ſilver, waſh the fil. 
ver with a little ſpirit of ſalt weakened with water, 
and add this ſpirit of ſalt to the agua regis in which 
your goldas diſſolved. Then to the body contain- 
ing theſe liquors fit a head and a receiver, and di- 
ſtill with a' gentle heat, till the matter contained ia 
the cucurbit become dry. 


OBSERVATIONS. 


It is certain that agua regis is the true ſolvent of 
gold, and that it does not touch ſilver: ſo that if 
the gold diſſolved in it were alloyed with filver, 
which is often the caſe, the two metals would by 
this means be pretty accurately ſeparated from each 
other. But if you deſire to obtain from this ſolu. 
tion a gold abſolutely pure, you muſt free it, be 
fore you diſſolve it, from every other metallic ſub: 
ſtance but filver ; becauſe agua regis acts upon mok 
of the other metals and the ſemi- metals. We ſhall 
thew under the head of filver, as we promiſed be- 
fore, how to purify a maſs of gold and ſilver from ts: 
eyery other metallic alloy. Thither alſo we reteqctal. 
the common parting affay performed by means of The 
agua fortis : becauſe in that operation the ſilver olvent 
aiffolved, and not the gold. 3 eie 


"If the gold p! it to diffolve in agua regis be pure ed o 
the Uflolution is eafily and readily effected. Buti n0 
on the contrary it be alloyed with filver, the gi! and & 
„„ eg 


PRACTICE-OF CHYM 
regis finds more difficulty in dMblving it, . Nay; if. 
— filver exceed the gold in quantity, the. diffolu- 


ur tion will not take place at all, for che reaſons ad- 
d, Nauced in our Theoretical Elements; of which we 
r, mall ſpeak more fully when we come to treat of 
er, Ihe parting aſſay. 20 0 | 8 


In the proceſs we directed the gold to be diſſolv - 
d in a tall body. This precaution is neceflary to 
revent the Toſs of ſome part thereof: for it is the 
property of aqua regis to carry off along with it 


fil. Wome of the gold, eſpecially when there is any ſal 
er, Nammoniac in us compoſition, if the veſſel be heat- 
ich Wed while the diſſolution is going on, or if the aqua 
1in- Nyegis be very ſtrong. Let it is proper to make uſt 


pf aqua regis that is too ſtrong rather than too 
eak : for if it prove too ſtrong, and be obſerved 
not to act upon the metal for that reaſon, it is eaſy 
o weaken it, by gradually adding fmall quantities 
df pure water, lt yon perceive it begin to act with 
igour. This is a general rule regarding all me- 
allic diſſolutions in acids 
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acids than metallic ſubſtances have, they precipitate 


„ takes firg and detopates, either by means of ſom: 


is not to be compared, as to the violence of its ei 


ww 
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eee Wraps 
_ Both: fixed and volatile alkalis poſſeſfing, as hath 
been frequently repeated, a. greater affinity with 


the gold, and ſeparate it from the acids in which i 
is diſſolved: Frein a great conſequence to tak: 
notice that, if you attempt to melt this-precipitate( 
gold in a crucible, it will fulminate as foan as it 
Ferls the heat, with ſuch a terrible exploſion, that, 
if che quantity be at all conſiderable, it may prove 
fatal to the operator: even rubbing it a little hard 
will make it blow up. This preparation is therefor; 
called aurum fulminant. | 
_  Hitherto no ſatisfactory explanation hath. been 
given of this phenomenon. Some chymiſts confi 
dering that, in the precipitation of the gold, a nitre 
is regenerated by the union of the alkali. with the 
nitrous acid which enters into the compoſition 0 
the agua regis, imagine that ſome of this regenc 
rated nitre, combining with the precipitated gold, 


ſmall portion of phlogiſton that may be. contained 
in the alkali, or. by. means. of that which. conſtitute 
the gold itſelf, But, in the firſt place, it is wel 
known that fixed alkalis do not contain phlogiſton 
enough to make nitre detonate. Indeed, if a vo 
latile alkali be employed in the precipitation, a ol... 
trous ammoniacal ſalt will be formed, containing 
phlogiſton enough to be capable of detonating with 
out the: concourſe. of any additional phlogiſton . 
but this detonation of the nitrous ammoniacal ali: i. 


g not find-that, gold precipitated by a volatile a 
kali explodes with- greater force than that precip! 
tated by a fixed alkali, As for the gold, it is ct! 
tain that it ſuffers no decompoſition at all by fu rive't 
minating. When fulmiated under a glaſs hel am 

f 1 


105 with, the fulmination of gold. Beſides, . 


PRACTICE OF CHYMISTR RT. ty 
ach ſmall quantities as not to endantger the ober- 
For, the gold is found feattered about under the 


tuen in very fine particles, without during Ander⸗ 
1th gone any alteration. 5 

ate Others have fancied this kahn bt of the 01d 
bu Jo be nothing but the decrepitation of the ſea · ſalt 
ake 


hat is regenerated, in the precipitation of the me- 
al, by the fixed alkali uniting with the acid of ſea- 
alt which makes part of the aqua regis. But to 
his it may be ſaid, that gold precipitated by a vo- 
atile alkali fulminates as violently as that precipi- 
ated by a fixed alkali; and yet no ſea-falt can be 
ormed in the liquor by the addition of a volatile 


xcrroperty of decrepitating. Moreover, there is nd 
nd -ompartfon; as to the effects, ain 


ation of ſea-ſalt and the fulmination of gold. 
Nor, laſtly, can' this fulmination be attributed, 
is it is by ſome, to the effort made by the ſalts to 


eng ſcape from amidſt the particles of gold, in which 
zolcgpey are ſappoſed by them to be impriſoned : for 
oy hen we mig at cpr this gold entirely of its ful- 
LINE 


ninating quality by only boiling it in water, and 
o waſhing off all the ſaline particles, which pro- 
ably aher to its ſurface only. It is plain there 
great room for very beautiful diſcoveries on this 


a VB ubject. In Walerius's Mineralogy we find ſome 
au dſervations that may throw 2 little light on the 
umu oint before us. 

with The quantity, ſays he, of fulminatin gold 
199 precipitated exeeeds that of the gold ABI : 


* exploſion will be ſtronger ; it will alſo be more 


Sy violent if the ſolution” be precipitated with a vo- 
ile A latile alkali, than if a flxcd Kali be uſed for 
reciſt that purpoſę. At E 

1s dne of che ſpeedieſt aud eaſieſt methods to de. 
V rivet "this gold of irs fulminating aue is to grind 
I, "ir A mortar twice as much flowers o ſulphür 48 


u 


kali, but only a fal ammoniac which has not the 


n 


* if the aqua regis be made with ſal ammoniac the 
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gold therewith by little and little as you grind them ha 
together; then to put the mixture into a. crucible, Ine 
and heat it juſt enough to melt the ſulphur, Part 
of the ſulphur will be diffipated in vapours, and 
the reſt will burn away. When it is quite conſum- {Wc ic 
ed, encreaſe the fire ſo as to make the crucible red- WW; 
hot, When you perceive no more ſmell of ſul Nhat 
phur, pour on = gold a little borax, previouſly 
melted in another crucible, with a fixed alkali, ahh: 
calcined wine-lees, or nitre fixed with tartar ; and; ar 
then raiſe, the fire ſufficiently to make the whole 
flow. After the fuſion is completed you will find rich 
a button of gold at the bottom of the crucible un-Mhrich 


der „„ | 
N Fenner gold may alſo be reduced by pour. 
ing on it a ſufficient. quantity of fixed alkali re-Mitat 
duced to a liquor, or of oil of vitriol, evaporatinghe g 
all the moiſture, and gradually throwing what re. nn: 
mains, mixed up with ſome pinguious matter, into Field. 
a crucible kept red-hot in a furnace, The reaſon 
why theſe ſubſtances deprive the gold of its fulmi: 
nating quality depends on the cauſes that produce 
the fulmination  _ 5 

Gold may alſo be ſeparated from agua regis, and 
precipitated by the means of ſeveral metallic ſub 
ſtances that have a greater affinity, either with 
aqua regis, or with one of the two acids that com- 
poſe it. Mercury is one of the fitteſt for this pur: 
poſe, On dropping a ſolution of mercury in the 
nitrous acid by little and little into a ſolution 0 
gold, the mixture becomes turbid, and a precipr 
rate is formed, Continue dropping in more of thi 
ſolution of mercury till no more precipitate falls; 
then let the liquor ſtand to ſettle, and at tht 
bottom of it you will find a ſediment, which » 
the precipitated gold: pour off the liquor h 
inclination, and waſh the precipitate with ta 
water. 1 OL 
Mercu 


< 
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Mercury hath a greater affinity with the marine 
han with the nitrous acid, The affinity which 
Wnercury, hath with the marine acid is alſo greater 
Than that of gold with the marine acid; for un- 
Wes this acid be aſſociated either with the nitrous 
Acid, or at leaſt with a certain proportion of phlo- 
piſton, it will not diflolve gold. Hence it comes 
that when a ſolution of mercury in the nitrous acid 
s dropped into a ſolution of gold in agua regis, 
he mercury unites with the acid of ſea-falt, which 
s an ingredient in the aqua regis: but the marine 
cid cannot on this occaſion join the mercury, 
vithout deſerting the gold and the nitrous acid 
rith which it was united; and then the gold, 
rhich cannot be kept in ſolution by the nitrous 
cid alone, is forced to quit its ſolvent and preci- 
tate, The liquor, therefore, that now floats over 
he gold thus precipitated, muſt contain mercury 
nited with the acid of ſea-ſalt: and in fact it 
fields a true corrofive ſublimate, which is known 
o be a combination of mercury with the marine 
cid. 
Mercury diſſolved in ſpirit of nitre is employed 
o procure the precipitation we are ſpeaking of; 
ecauſe metallic ſubſtances, when ſo comminuted 
y an acid, are much fitter for ſuch experiments 
han when they are in a concrete form. 


Gold precipitated in this manner by a metallic 
bſtance doth not TO. 
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Mir. Pelle equal p parts ap common Sri 
ſtone, and a. very } WH fixed alkali ; for 
4s inſtance, nitre fixed by itn} Put them in 3 
crucible, and melt the mixture, flirring it from 
time to time with a ſmall rod. There is no occx 
ſion to make the fire very briſk; becauſe the ful. 
phur facilitates the fuſion of the fixed alkali, Some 
ſulphureous vapours will riſe from the crucible; 

the two ſubſtances will mix .intimately together, 

and form a reddiſh compound. Then throw. into 

the crucible ſome little pieces of gold beat into thin 
plates, ſo that the whole. do not exceed in weight 

one third part of the liver of ſulphur : raiſe the 

fire a little. As ſoon as the liver of ſulphur i 
perfectly melted, it will begin to diffolve the gold 
with ebullition; and will even emit ſome flaſhes of 
fire. In the: ſpace. of a few minutes the gold wil 
be entirely diſſolved, eſpecially if i it was cut and 
AHatted into ſmall thin leaves. 


OBSERVATIONS. 


The proceſs here delivered is taken from M 
Stahl. The deſign of that ingenious chymiſt's en 
quiry was to diſcover how Moſes could burn thi 
golden calf, which the Iſraelites had ſet up an 
worſhipped while he was on the mount; how h. 
could afterwards reduce that calf to powder, thro! 
it into the water which the people uſed, and mak 
al who had. apoſtatized. drink thereof, as related! 
| the Baok of Exodus, At ic, gy 


N 

| 15 
M. Stahl, having firſt obſerved Hat gold is ab- 
ſolutely inalterable and indeſtructible by the force 
Jof fire alone, be it ever ſo violent, concludes, that 
Without a miracle Moſes could not poſſibly perform 
he above-mentioned operations on the golden calf, 
ny way but by mixing with the gold ſome matter 
ualified to alter and diffolve it. He then takes no- 
ice that pure ſulphur does not act upon gold at 
all, and that many other ſubſtances, which are 


— 


3 | 


Toi tough: capable of dividing and diffolving it, can- 
ron ot however do it ſo completely as is neceflary to 
ccender that metal ſuſceptible of the effects related. 
falle then gives the method of diſſolving it by liver 
ome! ſulphur deſcribed in the proceſs. _ 


Liver of ſulphur diflolves likewiſe. all the other 
etals > but M. Stahl obſerves that it attenuates 
gold more than any other metallic. ſubſtance, and 
th nites with it much more intimately than with the 
eſt. This appears from what happens, on attempt-- 
ng to diſſolve in water any of = mixts reſulting? 
rom the union of another metal with liver of ſul- 
phur: for then the metal ſeparates, and appears 
n the form of a powder or fine calx ; whereas, 
rhen gold is united with the liver of ſulphur, the 
vhole compound diſſolves in water ſo PR 
hat the gold even paſſes with the liver of ſulphur 
hrough the pores of filtering paper. 

If an acid be poured into a ſolution of this com- 
ination of gold with liver of ſulphur, the acid 
anites with the alkali of the hepar, and the gold 
alls to the bottom of the liquor along with the ſul- 
aur, which doth not quit it. The ſulphur thus 
recipitated with the gold is eaſily carried off by a 


m M 
I's en 
rn the 


P 12 Wight torrefaction, after which the gold remains ex- 
a eedingly comminuted. The ſulphur of this com- 
ma ound may alſo be deſtroyed b torrefaction, with- 
ared Mut che trouble of a previous ſolution and precipi- 


tion, and then alſo the gold remains ſo attenuated 
to be miſcible with liquors, and floats on them, 


Stab. 
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or ſwims in them, in ſuch a manner that it may Is a 
eaſily be ſwallowed with them in drinking, From 
all this M. Stahl concludes there is great reaſon to 
believe it was by means of the liver of ſulphur that 
Moſes divided, and in a manner-calcined, the gol- 
den calf, ſo that he could mingle it with water, and ut 
make the Ifraclites drink it. 81 brill 
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PROCESS W. 


| rher 
To ſeparate Gold from all other metallic Subſtances by gin 
15 means of Aitimony, 4 


4 4vivg put the gold you intend to purify into a He 
= crucible, ſet it in a melting furnace, cover it, 
and make the gold flow. When the metal is in 
fuſion. caſt upon it, by a little at a time, twice its ee 
weight of pure crude antimony in powder, and af. . by 
ter each projection cover the crucibie again imme - Ktu 
diately: this done keep the matter in fuſion for a 
few minutes. When you perceive that the metallic 
mixture is perfectly melted, and that its ſurface be- 
gins to {parkle, pour it out into a hollow iron cone, 
previouſly heated, and ſmeared on the inſide with elt it 
tallow. Immediately ſtrike. wich a hammer the 
floor on which the cone ſtands ; and when all is 
cold, or at leaſt ſufficiently fixed, invert the cone 
and ſtrike it : the whole metallic maſs will fall out, 
and the under part thereof, which was at the point 
of the cone, will be a regulus more or leſs yellow 
as the gold was more or leſs pure. On ſtriking the etalli 
metallic maſs the regulus will freely part from the Hecht 
ſulphureous cruſt at top. | th c 
Return this regulus into the crucible, and melt Metals, 
it. Leſs fire will do now than was required before. ity 
Add the ſame quantity of antimony, and proceed 
| 4s 
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g at firſt. Repeat the ſame operation a third time, 
f your: gold be very impure. 
Then put your regulus into a good. erueli, 
much larger than is neceſſary to hold it. Set your 
rucible in a melting furnace, and heat the matter 
dut juſt enough to make it flow, with a ſmooth, 
brilliant ſurface, When you find it thus condi- 
zoned, point towards it the noſe of a long: ſnouted 
pair of bellows, and therewith keep gently and 
onſtantly blowing. 'There will ariſe from the cru- 
ible a conſiderable ſmoke, which will abate greatly 
rhen you ceaſe to blow, and increaſe as ſoon as you 
begin again. You muſt raiſc the fire gradually as 
ou approach towards the end of the operation. 
f the ſurface of the metal loſe its brilliant poliſhz 
nd ſeem covered with a hard eruſt, it is a ſign the 
re is too weak; in which caſe it. muſt be increafs 
d, till the furface recover its ſhin! ing appkarance: 
t laſt, when no more ſmoke riſes, and the furs 
ice of the gold looks neat and greeniſh, ' caſt on 


af. MW by little and little, ſome pulverized nitre, or a 
ne. (W'xture of nitre and borax. The matter will ſwelt 
ra. Continue thus adding more nitre gradually, 
alc no commotion is thereby ee os in the 'crus 
be- ble; and then let the whole cool. If you find, 
cal then the gold is cold, that it is not wurd enough, 
with Relt it over again; when it begins to melt caſt in 
mm ſame ſalts as before ; and repeat this: till it be 
m is erfectly ductile. . | 
cone 1 
out OBSERVATION 8: " 
oint ind 
elo Antimony i is a compound, conſiſting of a ſemł. 
g the etallie part united with about a fourth part of its 
r the leicht of common ſulphur. It appears, in the 
nth column of the table of affinities, that the 
melt etals, mercury and gold excepted, have a greater 
fore. nity than the reguline part of antimony with 
Qceed Iphur, If thercfore gold, adulterated with a 
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wixture of copper, filver, or any other metal, be 
melted with antimony, thoſe metals will unite with 
the ſulphur of the antimony, and ſeparate it from 
tlie reguline part, which being thus ſet free will 
eombine and be blended with the gold. Theſe two 
metallic ſubſtances, forming a maſs far heavier 
than the other metals mixed with the ſulphur, fall 
together to the bottom of the crucible in the form 
ef a regulus, while the others float over them like 
a ſort of ſcoria or ſtag: and thus the gold is freed 
| - "4 all alloy but the reguline Part of the: antimo- 


| Xt. 


{ki all the other metals have a great affinity wid I 
fulphur, and gold is the only one that is capable aft« 
of reſiſting its action, one would think fulphu ven 
alone might be ſufficient to free it from the — iho 
combined with it, and: that it would therefore be iff fide 
better to employ pure ſulphur, in this operation, | 1 
than to make uſe of antimony; the reguline pan me! 
of which remaining united with the gold requires to 
0 another Jong: and laborious Operation to. get rid off con 

con 

nidecd: ftrictly ſp peaking, ſulphur alone would pita 

be ſufficient to produce the defired ſeparation: but um: 
it is proper to obſerve that, as ſulphur alone is ve LE 
combuſtible, moſt of it would” be conſumed in the ins, 
operation before it could have an opportunity tu cell; 
unite with the metallic ſubſtances; whereas when part 
it is combined with the regulus of antimony, it i ſtan 
ther eby enabled to bear the action of the fire mud mor 
longer without burning, and conſequently is much the 
fitter for the purpoſe in queſtion. Beſides, if w tion 


'were' to make uſe of pure ſulphur, a great part 0 
the gold, which is kex n perfect fuſion, and is 
precipitation facilitated, by the regulus of antimo 
By, would remain confounded with the folphurs 


"Nevertheleſs, Feolng the metals ith which gold 


'Þ N cannot be ſeparated from it by W 
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but that a quantity of regulus proportioned to the 


irh quantity of the metals ſo ſeparated, will unite with 
on che gold, and that the more regulus combines with | 
will the gold, the more tedious, chargeable, and labo— & © 
wo WE rious will the operation prove, this: conſideration 
vicr ll ought to have ſome influence in directing our pro- 
rm vorfſe than ſixteen carats, we muſt not mix it with 
like ¶ crude antimony alone, but add two drams of pure. 


ſulphur for every carat the gold wants: of ſixteen,. 
and leflen the quantity of antimony in proportion 
to that of the real gold. 3 

It is neceſſary to keeꝑ the cruc ble: eloſe covered, 
after mixing the antimony: with the gold, to pre- 
vent any coals. from falling into it: for, if that: 
ſhould happen; the melted maſs would puff up con · 


ebe fiderably, and might perhaps run over. 

ion The inſide of the cone, into which you pour the 
part melted metallic maſs, muſt be greaſed with tallow, 
lires to prevent its ſticking thereto, and that it may 


come eaſily out. Striking the floor, on which the 
cone with the melted metal ſtands, helps the preci- 
pitation and deſcent of the regulus of gold and an- 


but umony to the bottom of the cone, 
ver} Leſs fire is requiſite to melt this compound. regu- 
. the lus, in order to add freſh antimony, than was ne- 
ty to eeſſary before the gold was mixed with the reguline 
when part of the antimony ; becauſe this metallic ſub- 
it i france, being much more fuſible than gold, pro- 
much motes its melting. The antimony is mixed with 
much the gold by repeated projections, that the ſepara- 
if ve uon of the metals may be accompliſhed with the 
art greater caſe and accuracy. Yet the operation 
1d in might be ſucceſsfully performed, by putting in all 
timo the antimony at once, and with one melting only. 
hure The metalline maſs found at the bottom of the 


cone after all theſe operations, is a mixture of gold 
with the reguline part of the antimony. All the reft 
of che proceſs conſiſts only in ſeparating this regu- 

line 
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line part from the gold. As gold i is the moſt fixed 


of all metals, and as the regulus of antimony can- il 5 
not bear the violence of fire without flying off in *. 
vapours, nothing more is neceſſary for this pur. 0 
. Pole but to expo ale the compound, as directed in WW. . 
the proceſs, to a heat ſtrong enough, and long e- * 
nough continued, to diſſipate all the regulus of WW -. 
antimony, 'This ſemi- metal exhales in the form of I, th 
a very thick white ſmoke. It is proper to-blow Herve 
gently into the crucible during the whole operation; I lit 
becauſe the immediate contact of the freſh air in- tr” 
ceſſantly thrown in promotes and conſiderably in- T1 
creaſes the evaporation : and this is a general rule I ta 
applicable to all exaporations, od 
The fire muſt be gr adually raiſed as the regulus uli 
of antimony is diſſipated, and the operation, draws Wh... 
towards an end; becauſe the mixed maſs of regulus Neth 
of antimony nd gold becomes ſo much the leſs ud: 
fuſible as the proportion of the regulus is leflened: Mj.. g 
Though the regulus of antimony be ſeparated from y * 
the gold in this operation, becauſe the latter is of nſep: 
ſuch a fixed nature that it cannot be volatilized by "Kg 
the degree of fire which diſſipates the regulus; yet, Mold 
as the regulus is very volatile, it will undoubtedly ite 
carry up ſome of the gold along with it, eſpecially A} 
if you hurry on the evaporation too faſt, by ap- Wndee: 
plying too great a degree of fire, by blowing too d wi. 
briſkly into the crucible, and {till more if you eva- Nie 9 
- porate your mixture in a broad flat veſſel inſtead of ony 
a crucible, All theſe things muſt therefore be a- Wh... 
voided, if you would loſe no more gold than you bur. 


needs . 


However, unleſs the evaporation be carried to 
the utmoſt, by the means above pointed out, 2 
{mall portion of the regulus of antimony will al- 
ways remain combined with the gold, which. de- 
fends it from the action of the fire. This ſmall 
portion of regulus hinders the gold from being 


e pure and ductile. In order, therefore 
to 


vw 
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o conſume and ſcorify it, we caſt nitre into the- 
rucible when we perceive it to emit no more white | 
apours. . 
We know that nitre has the property of redu- 
ing all metallic ſubſtances 'to a calx, gold and ſil- 
er "excepted ; becauſe it deflagrates with the phlo- 
piſton to which their metalline form is owing : but 
as this accenfion of the nitre occaſions a tumid ef- 
fervelcence, care muſt be taken to throw it in but 
by little and little at a time; for if too much be 
zrojefted at once the melted matter will run over. 
This operation might be conſiderably abridged 
yy taking advantage of the property which nitre 
ofleſſes of thus conſuming the phlogiſton of me- 
allic ſabſtances; as by means thereof we might 


eſtroy all the regulus of antimony incorporated 
rith the gold, without having recourſe to a long 


1 nd tedious evaporation, But then we ſhould at 
ed. Ne fame time loſe a much greater quantity of gold, 
"I by reaſon of the tumuit and ebullition which are 
3 0 


nſeparable from the detonation of nitre, On the. 
hole, therefore, if nitre be made uſe of to purify 
old, great care muſt be taken to apply but very 
tc of it at a time. 


ally WW All the ſilver that was mixed with the gold, and 

ap* Hndeed a little of the gold itſelf, remains confound- 
too d with che ſulphureous ſcoria, which floats upon 
eva⸗- 


hz golden regulus after the addition of the anti- 
nony: we ſhall ſhew in the chapter, on filver how, 


iſe two metals are to be ſeparated from the ſul - 
bur, 
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Fo ſeparate filver from its ore, by means of ſcor ifa. 
| * tion with lead. 3 


EAT to powder in an iron mortar the ore from 
which you mean to ſeparate the filver, having 
Arft roaſted it well in order to free it from all the 
ſulphur and arſenic that it may contain, Weigh 
it exactiy: then weigh out by itfelf eight times as 
much granulated lead, Put one half of this lead 
mto a teſt, and ſpread it equally thereon : upon 
this lead lay your ore, and cover it quite over with 

the remaining half of the lead. NO 
Place the teſt thus loaded under the furthes end 
of the muffte in a cupelling furnace, Light your 
fire, and increaſe it by degrees, If you look thro 
one of the apertures in the door of the furnace you 
will perceive the ore, covered with calcined lead, 
ſwim upon the melted lead, Preſently afterwards 
it will grow ſoft, melt, and be thrown towards tht 
ſides of the veſfel, the ſurface of the lead appear: 
ing in the midſt thereof bright and ſhining like? 
luminous diſc : the lead will then begin to boil, and 
emit fumes. As ſoon as this happens, the fire-mull 
be a little checked, ſo that the ebullition of 3 
at 
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lead may almoſt entirely ceaſe, for about a quarter 
of an hour. A this by 8 my 
degree it vas at before, ſa chat the lead maꝝ beg 
ith to boil and ſmoke. Its ſhining ſurface will 
gradually lefſen, and be covered with ſcoria, Stir 
the whale with an iron hook, and draw in towards 
the middle what you obſerve towards the ſides of 
the veſſel ; to the end that, if any part of the ore 
ſhould ſtill remain undillalved by the lead, it may 
be mixed therewith. | 3 
When you perceive that the matter is in perfect 
fuſion, that the greateſt part of what ſticks to the 
iron hook, when you dip ät in the melted matter, 
ſeparates from it again, and drops back into the 
fel; and that the extremity of this inſtrument 
hen grown cold, appears varniſhed over with a 
kin, — ſhining cruſt; you may look on 
heſe as marks that the buſineſs is done, and the 
ore uniform ard.cvenly the, colour of the cruſt is 
he more perfect may you judge che {corificazion to 
4 | PROT 43. "CF 
Matters being brought to this paſs, take the teſt _ | 
ith a pair of tongs from under the mufflle, and |} 
jour its whole contents into an iron cone, firty | 
jeated and greaſad with talloõw. This whole ope- 

ation laſts about three quarters of an hour. When 

Il is cold, the blow of a hammer will part the re- 

ulus from the ſcoria; and as it is not poſſible, how 

erfect ſoever the ſcorification be, to avoid leav - 

bg a little lead containing filver in the ſcoria, it is 9 
oper to pulveriſe this ſcoria, and ſeparate there - = 
rom whatever extends under the hammer, in or- 

er to add it to the regulus. 
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Silver, as well as gold, is often found quite pure, 
ad under its metalline form, in the bowels of the 
arth ; and in that caſe it may be ſeparated from 
eee © 3 
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i ELEMENTS OF THE 
the ſtones or fand, in which it is lodged, by ſimpl, 
waſhing, or by amalgamation with mercury, in 
the fame manner as before directed for gold. But 
it alſo happens frequently that filver is combined in 
the ore with other metallic ſibſtances and minerals, 
Which will not admit of this proceſs, but force yz 
to employ other methods of ſeparating it from 
them. SY 

Sulphur and arſenic are the ſubſtances to which 
ſilver and the other metals uſually owe their mine. 
ral ſtate, Theſe two matters are never very cloſeh 
united with filver ; but may be pretty eaſily ſepa: 
rated from it by the action of fire, and the addition 
of lead. If arſenic be predominant in a ſilver ore, 


it will unite with the lead by the help of a pretty de 
moderate heat, and quickly convert a conſiderable ers, 
quantity thereof into a penetrating fuſible glaſs, Numſ 
which has the property of ſcorifying with eaſe allMains 
ſubſtances that are capable of ſcorification, S Br 
When ſulphur predominates, the ſcorificationWulye 
proceeds more ſlowly, and doth not always ſuc-Miew | 
ceed ; becauſe that mineral combined with lead lel-Wirate 
ſens its fuſibility, and retards its vitrification. lu rapo 
this caſe part of the ſulphur muſt be diſſipated H We 
roaſting : the other part unites with the lead; ande fi. 
that, being rendered lighter by this union, floatWn!y t. 
on the reſt of the mixture, which chiefly containMerted 
the ſilver. At laſt the joint action of the air andorrgc 
of the fire, diſſipates the portion of ſulphur thatWre : } 
had united with the lead: the lead vitrifies and 1©Wecing 
duces to a ſcoria whatever is not either ſilver oon by 
gold: and thus the ſilver being diſentangled tron It is 
the heterogeneous matters with which it was united re; . 
one part thereof being diſſipated and the other "Wſſary 
tried, combines with the portion of lead which le ſu 
not vitrified, and falls through the ſcoria, whichhpmple 
to favour its deſcent muſt be in perfect fuſion. e ade 


The whole proceſs, therefore, conſiſts of thre 
diſtin operations, The firſt is roaſting, wh'® 
diſſipate 
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ple Wi fipates ſome of the volatile ſubſtances ſound uni- 

in ed with the filver: the ſecond is ſcorification, or 
ut e vitrification of the fixed matters alſo united with 
| in ye filver, ſuch as ſand, ſtones, metals, &c. and the 
als, Hhird is precipitation, or the ſeparation of the filver 
> uMWrom the ſcoria, The two firſt are, as hath been 


zewn, preparatives for the laſt, and indeed pro- 
luce it. | 

As every thing we ſaid concerning gold, when 
e treated of the proceſs of amalgamation, is to be 
pplied to filver, which may be extracted by the 
ame method when it is in its metalline form; in the 
ame manner all we now advance touching the me- 


lich 
me- 
eh 
epa 
tion 


ore, Mhod of extracting ſilver by ſcoriſication, when it 
retty ſs depraved with a mixture of heterogeneous mat- 
able ers, is equally applicable to gold in the fame cir- 
laſs, umſtances: and indeed filver almoſt always con- 


e alMains more or leſs gold naturally, | 


In the proceſs we directed that the ore ſhould be 


ationWulverized before it be expoſed to the fire, with a 


ſue· Niew to enlarge its ſurface, and by that means faci- 
d lei tate the action of the lead upon it, as well as the 
. loraporation of its volatile parts. 
ed V We recommended the precaution of flackening 
; ande fire a little at the beginning of the operation, 
float to prevent the lead from being too haſtily con- 
ntainerted into litharge, leſt it ſhould penetrate and 
r andMorrode the teſt before it had wholly diffolved the 
» thalWre: but if we were perfectly certain of the veſſel's 
nd refcing fo good as to be in no danger of penetra- 
er 00n by the lead, this precaution would be needleſs. 
front It is proper to add eight paris of lead for one of 
mitedſſhre; though ſo much is not always abſolutely ne- 
er „ ary, eſpecially when the ore is very fuſible. 
hich he fucceſs of this operation depends chiefly on the 


whicompletenefs of the ſcorification ; and therefore 


n. e addition of more lead than enough is attended 
F threſhich no inconvenience: for, as it always promotes 
which ſcorification, it can never do any harm. | 
patch vol II. E | If 


4 


parts as cannot be ſeparated from it by waſhing, i 


- rification, to mix thoroughly with the pulverize( 


. ſorts of ore are very apt to fly when they firſt fed 


ſtructs the ſuſion of lend, it cannot but do hut 
and protract the operation; and arſenic does mil 
ee" chief , ON the other hand, by {corifying a very great 
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26  — ELEMENTS Or THE) 
If the ore be mixed with ſuch earthy aud ſton 


is the more. difficult of fuſion, even though thy 
ſtones ſhoulel be ſuch as are moſt diſpoſed to vitri 
ty; becauſe the moſt fuſible earths and ſtones ar: 
always leſs ſo than moſt metallic ſubſtances. I 
that caſe it will be neceſſary, for effecting the ſco- 


ore an equal quantity of glaſs of lead, to add twelye 
times as nuch granulated lead, and then to pro- 
ceed as directed for a fuſible ore; expoſing thi 
mixture to a degree of fire ſtrong enough, and 
long enough kept up, to give the ſcoria all the pro. 
perties above required as ſigns of a perfect ſcoriſ. 
cation. | | 
Silver ore is {ſometimes mixed with pyrites, and 
the ore of arſenic, or cobalt, which alſo make it 
refractory As the pyrites contain a lage quantit 
of ſulphur, which is very volatile as well as arſe 
nic; in this caſe it is proper to begin with freeing 
the ore from theſe two extraneous ſubſtances. I hi 
is eaſily done by roaſting : only be ſure, when you 
firſt expoſe the ore to the heat, to cover the veſſd 
in which you roaſt it, for ſome minutes, with ai 
inverted veſſel of the fame width; becauſe ſuck 


the heat, . 
After this uncover it, and leave it expoſed: to tht 
Bre till no more ſulphureous or arſenical matten 
rife. Then mix it with the ſame guantity of glai 
of lead as we ordered for ores rendered xefractoij 
by the ad mixture of earths or ſtones, and procet 
in the ſame manner. a, 
It is the more neceflary to roaſt ſilver ore in fecte 
with ſulphur and arſenic, becauſe, as ſulphur ob 


quantity of l:ad too haſtily, | 
Dp 1 at f When 
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When the ſulphur and arſenic are diffipated by 
paſting, the ore muſt be treated like that which 
s rendered refractory by ſtony and earthy matters; 
Wor as the pyrites contain much iron, there remains, 
after the ſulphur is evaporated,” a conſiderable 
Juantity of martial earth, which iss difficult to ſco- 
Fify. The pyrites, as welk as- the cobalts, contain 
10reover an unmeta' lic earth, which is.hard to 
ele fuſe. ee | 
The general rule therefore is, when the ore is 


ro- 

＋ Wcndered refractory by any cauſe whatever, to mix 
ant wich glaſs of lead, and to add a larger quantity 
pro- of granulated lead. Vet ſome ores are ſo refractory 


hat lead alone will not do the buſineſs, and re- 
ourſe muſt be had to ſome other flux. That 
and rhich is fitteſt for the preſent purpofe is the black 
re i, compoſed of one part of nitre and two parts 
nter tartar deflagrated together. The phlogiſton 
ontained in this quantity of tartar is more than 
einn ufficient to alkalizate the nitre. This flux there- 
Ah ore is nothing more than nitre alkalizated by tar- 
voi ar, mixed with ſome of the fame tarter that hath 
ref ot loſt its phlogiſton, and is only reduced to a 
h u ort of coal. 
uch The white fux is alſo very fit to promote fuſion:; 
fed hut on this occaſion the black flux is preferable, 
decauſe the phlogiſton of the black flux prevents 
o the lead from being too ſoon converted to litharge, 
attend ſo gives it time to diflolve the metallic matters. 
The white flux, which is the reſult of equal parts 
Chon df tartar and nitre alkalizated together, being. no 
oceeifhnore than an alkali deſtitute of phlogiſton, or con- 
aining but very little, doth not poſſeſs this advan- 
7905 WS a ; = 
ir ob {f filver ſhould be combined in the ore with iron 
hurl? 2's metalline ftate, which however does not com 
only happen; then, in order to ſeparate them, 
he iron muſt be deprived of its phlogiſton, and 


Onverted to a crocus before the mixed maſs bs 
| C 2 melted 
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28 ELEMENTS OF THE 
melted with lead; which may be done by diflolving 
it in the vitriolic acid, and then evaporating thi 
acid, | 
We are neceſſitated to make uſe of this contri. 
vance, becauſe iron in its metalline form cannot 
be diſſolved either by lead or by the glaſs of lead, 
but when it is reduced to a calx, litharge unites with 
it and ſcorines it. | 
If you have not at hand the utenſils neceſſary for 
erforming the,operation we have been deſcribing 
in a teſt, and under the muffle ; or if you have: 
mind to work on a greater quantity of ore at 
time, you may make uſe of a crucible for the pur. 
pole, and perform the operation in a melting fur: 
Nace. 

In this caſe the ore muſt be prepared, as above 
directed, according to its nature, and mixed with 
a proper quantity of lead and glaſs of lead ; the 
whole put into a good crucible, leaving two third: 
thereof empty, and covered with a mixture of fea: 
ſalt and a little borax, both very dry, to the thick- 
neſs of a full half inch. TY 

This being done, ſet the crucible in the midſt o 
a melting furnace, raiſe the coals quite to the lipo 
the crucible; light the fire; cover the furnace with 
its dome; but do not urge the fire more than is ne- 
ceſſary to bring the mixture to perfect fuſion: leave 
it thus in fuſion for a good quarter of an hour; 
ſtir the whole with a bit of ſtrong iron wire; the 
let it cool; break the crucible, and ſeparate th 
regulus from the ſcoria. 

he ſalts added on this octaſion are fluxes, and 
their uſe is to procure a perfect fuſion of the ſcori 

If the melted matters be left expoſed to the fire 
either in a teſt, or in a crucible, longer than is a 
bove preſcribed, the portion of lead, that hath u 
nited and precipitated with the filver, will at lal 
vitrify, and at the ſame time ſcorify all the allo) 


with which that mettal may be mixed, * as 
| there 


here are no veſſels that can long endure the action 
f litharge, without being pierced like a ſieve, ſome 
ff the ſilver may eſcape through the holes or fil- 


atri-M:rcs of the veſſel, and ſo be loſt. It is better 

noMWhcrefore to complete the purification of your ſilver 

cad; Wy; the operation of the cupel, the deſcription of 

with hich follows. | g 

7 for a 

bing N 15 4 
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fur- The refining of ſilver by the Cupel. 

bor AKE a cupel capable of containing one third- 

with more matter than you have to put into it: ſet 
cher under the mufffe of a furnace, like that deſcrib- 


d in our theoretical elements, as peculiarly appro- 


vith charcoal; light it; make the cupel red-hot, 


t o hat is, for about a quarter of an hoar,. if the cu- 
lip oel be made wholly of the aſhes of burnt bones; 
withWnd-for a whole hour, if there be any waſhed woad-- 
is ne· h in its compoſition.. * 
leave Reduce the regulus which remained after the 
our receding operation to little thin plates, flatting them 
thenßrih a ſmall hammer, and ſeparating them care- 
e thefWully trom all the adherent ſcoria Wrap theſe in 
bit of paper, and with a ſmall pair of tongs put 
„ anden gently into the cupel. When the paper is 
corn Wnſumed the regulus will ſoon melt, and the ſco- 
e fire Ma, which will be gradually produced by the lead 
1 15 it turns to litharge, will be driven to the ſides of 
uth ue cupel, and immediately abſorbed thereby. At 
t lage ſame time the cupel will aſſume a yellow, brown, 


ture of the ſcoria imbibed by it. 
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riated to this ſort of operation. Fill the furnace 


Ind keep it ſo till all its moiſture be evaporated; 


r blackiſh colour, according to the quantity and 


C 3 When. 
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When you ſee the matter in the cupel in a vio. 
lent ebullition, and emitting much ſmoke, lower 
the fire by the methods formerly preſcribed. Keep 
up ſuch a degree of heat only that the ſmoke which 
| aſcends from the matter may not riſe very high, 
and that you may be able to diſtinguiſh the colour 
which the cupel acquires from the ſcoria. 
Increaſe the fire by degrees, as more and more 
litharge is formed and abſorbed. If the regulus 
examined by this aſſay contain no filver, you vil ere. 
fee it turn wholly into ſcoria, aud at laſt diſappear, 
When it contains filver, and the quantity of lead 
Is much diminiſhed, you will perceive little vivid 
riſes, or beautiful rain-bow colours, ſhooting 
fwiftly along it ſurface, and croſſing each other in 
many different directions. At laſt, when all the 
lead is deſtroyed, the thin dark ſkin, that is con- 
tinually protruded by the lead while it is turning 
into litharge, and which hath hitherto covered the 
ſilver, ſuddenly diſappears; and, if at this moment 
the fire happen not to be ſtrong enough to keep the 
filver in fuſion, the-ſurface of that metal will at 
once dart out 2 dazling ſplendour ; but, if the fire 
he ſtrong enough to keep the filver in fuſion, 
though freed from all mixture of lead,. this change 
of colour, which is called its fulguration, will not 
de . ſo perceptible, and the ſilver will appear like 2 
bead of fire. 
Theſe phenomena ſhew that the operation is f- 
niſhed But the cupel muſt ſtill be left a minute or 
two under the muffle, and then drawn flowly out 
with the on hook towards the door of the fur: 
nace, When the ſilver is ſo cooled as to be bub 
moderately red, you may take the cupel from un- 
der the muffle with your little tongs, and in tnqrs | 
middle of its cavity you will find an exceeding whitgown 
bead of filver, the lower part whereof will be ur 
equal, and full of little pits, 2 
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OBSERVATIONS. 


The regulus obtained by the former proc ton: 


ob, its akogether of the ſilver contained in the ore, 
ou!illoyed with the other metals that happened to be 


mixed therewith in its mineral ſtate, and a good 
deal of the lead that was added to precipitate the 
ilver, The operation of the cupel may be conſi- 
dered as the ſequel of that proceſs, being intended 


ear. Mpnly to reduce into a ſcoria whatever is not gold or 
lead ſilver. Lead being of all metals that which vitri- 


es the moſt eaſily, which moſt promotes the vitri- 
cation of the reſt, and the only one which, when 
itrified, penetrates the cupel, and carries along 
rith it the other metals which it hath vitrified, is 
onſequently the fitteſt for that purpoſe. We ſhall 


ning ee in its place that biſmuth hath the ſame proper- 
a the ics with lead, and may be ſubſtituted for it in this 


dperation 


> the Care muſt be taken to chuſe a cupel of a proper 
ill aMWapacity. Indeed it ſhould rather be too big than too 
e fireiule: becauſe the operation is no way prejudiced 
ſion, y an exceſs in its fize; whereas, if it be too ſmall, 


t will be overcloſed with lead, and at laſt the li- 
harge, which deſtroys every thing, will corrode its 
avity, and eat holes through the very body of the 
eſſel. Add that the aſhes, of which the cupel is 


is f. ade, being once glutted with litharge, abſorb it 
ute orfiterwards but flowly, and that the quantity of this 
ly outWJitrifed litharge, becoming too great to be contain- 
fur · d in the ſubſtance of the veſſel, exſudes through it, 
de butſW2d drops on the floor of the muffle, which it 
n un orrodes and renders unequal, and moreover ſol- 
n tors to it the veſſels ſet thereon, It may be laid 
whiteown as a general rule for determining the ſize of 


cupel, that it weigh, at leaft., half as muck as the 
italic maſs to be refined in it. ' 
= | * 
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It is alſo of the utmoſt conſequence that the cu. 
i be well dried before the metal be put into it, 
n order to make ſure of this point it muſt be kept 
red-hot for a certain time, as is above directed : for 
though to the ſight and to the touch it may appear 
very dry, it nevertheleſs obſtinately retains a ſmal 
matter of moiſture, ſufficient to occaſion the loſs 
of fome of the metal; which, when it comes to 
melt, will be thereby ſpirited up, in the form of 
little globules, to the very roof of the muffle. The 
cupels, that ſtand moſt in need of an intenſe heat 
to dry them, are thoſe chiefly in whoſe compoſi- 
tion wood-aſhes are employed: for whatever care 
be taken to lixiviate thoſe aſhes before they are 
uſed, they will ſtill retain a little alkaline ſalt; and 
that, we know, is very greedy of moiſture, will not 


part intirely with it, but by the means of a violent T 
calcination, and preſently re- imbibes it when ex- he! 
poſed to the air. | | 41 

A little phlogiſton alſo may ſtill be left in the ha. 
aſhes of which the cupels are made; and that is Hept 
another reaſon for calcining them before they are e ti 
uſed. By this means the remaining phlogiſton is blo! 
diſſipated, which might otherwiſe combine with the Huar 
litharge during the operation, reduce it, and oc-oun 
caſion ſuch a ferment in the matter as to make T. 
ſome of it run over: to theſe inconveniencics, Ratio 
which any remainder of moiſture or phlogiſton on 
may produce, we muſt add the cracks and flaws, 
which are very incident to cupels not perfectly freed Mil: 
from both thoſe matters. eg] he a 

It is of no leſs importance to the ſucceſs of this onv 
operation, that a due degree of heat be kept up. I V 


In the proceſs we have deſcribed the marks which 
thew the heat to be neither too ſtrong nor too 
weak: when it exceeds in either of theſe reſpects 
may be known by the following ſigns. 
If the fume emitted by the lead riſe like a ſpout 
to the roof of the muffle; if the ſurface of wu 
| mel1tco* 
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nelted metal be extremely convex, conſidering the 
quantity of the maſs: if the cupel appear of ſuch a 
hite heat, that che colour communicated thereto 
ye imbibed ſcoria cannot be diſtinguiſhed; all 
heſe ſhew that the heat is too great, od that it 
zught to be diminiſhed. If, on the contrary, the 
apours only hover, as it were, over the ſur ce of 
he metal; if the melted maſs be very flat, conſi - 
lering its quantity; if its ebulition appear but 
aint; if the ſcariæ, that appear like little fiery 
lrops of rain, have but a languid motion; if the 
coria gather in heaps, and do not penetrate the 
. if the metal be covered wich it as with a glaſſy 
oat 3 and laſtly, if the cupel look dull; theſe are 
roofs that the heat is too weak, and ought to be 
ncreaſed. 
The deſign of this operation being to convert 
he lead into litharge, and to give it ſufficient time 
ind opportunity. to ſcorify and carry off with it 
rhatever is not gold or filver 5 the fire muſt be 
4a up to ſuch a degree that the lead may eaſily 
: turned into litharge, and yet that litharge not he 
ſorbed too haſtily by the cupel, but that a ſmall 
vantity thereof may all along remain, 15 a ring, 
ound the melted metal. 
The fire is to be gradually increaſed as * ope- 
ation draws nearer to its end; for, as the propor- 
ion of the lead to the ſilver is continually leſſening, 
he metallic maſs gradually becomes leſs fuſible: 
hile the ſilver defends the lead mixed with it from 
he action of the fire, and prevents its being eaſily 
dnverted into litharge. 
When the operation is finiſhed, the cupel muft 
till de left under the muffle, till it has imbibed all 
 litharge, to the end that the bead of filver may 
e eaſily taken out: for without this precaution, it 
ould ſtick fo faſt as not to be removed, but by 
reaking off part of the cupel along with it. Care 
nuſt alſo be taken to let this bead of filver cool 


* 
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gradually, and be perfectly fixed, before yon 
draw it from under the muffle; for, if you expoſe 
it at once to the cold air, before it be fixed, it will 
ſwell, ſhoot into ſprigs, and even dart out ſever] 
little grains to a confiderable diſtance, which wil 
be loſt. | 

If the bead appear to have a yellowiſh tinge, 'tis 
a ſign that it contains a great deal of gold, which 
muſt be ſeparated from it by the methods to be 
hereafter ſhewn. | | 

It is proper to obſerve that there is ſcarce any 
lead that does not contain ſome ſilver: too little 
perhaps to defray the charges neceftary to ſeparate 
it, yet conſiderable enough to lead us into an error, 
by mixing with the filver obtained from an ore, 
and increaſing its weight, And therefore, when 
the operations above deſcribed. are applied to the 
aſſaying of an ore, in order to know how much 
ſilver it yields, it is previouſly neceflary to examine 
the lead to be uſed, and to aſcertain the quantiy 
of ſilver it contains, which: muſt be deducted from 
the total weight of the bead of filver obtained by 
purifying. it in this manner, e 

Sikver may be ſeparated from its ore; and at the 
ſame time refined, by the ſingle operation of the 
capel, without any previous fcorification with lea: 
In order to do this, you muſt poufid the ore; roaſt 
it, to diffipate all its volatile parts; mix it with an 
equal quantity of litharge, if it be refractory; di- 
vide it into five or ſix parcels, wrapping each 1n 3 
bit of paper; weigh out eight parts of granulated 
lead for one of ore, if it be fufible, and from 
twelve to ſixteen, if it be refractory; put one hal 
of the lead into a very large cupel under the mui: 
fle; add thereto one of the little parcels of ors, 
when the lead begins to ſmoke and boil ; immedr 
ately ſlacken the fire a little; continue the ſame de- 
gree of heat till you perceive that the litharge form 
ed round the metal, and on its ſurface, ** 
: chay 7 00 
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look bright; then raife the fire; add a freſh parcel 
of ore; continue proceeding. in the ſame manner 
ill you have put in all the ore; then add the re- 
aining half of the granulated lead, and conduct 
he ſucceeding part of the operation in the fame 
anner as that of cupelling. . 

In this operation it is neceſſary that the fire be 
10t too ſtrongly urged, and that it be diminiſhed 
very time you add a freſh parcel of ore ;,that ſo 
he lead and the litharge may have time to diſſolve, 
corify, and carry off into the pores of the cupel, 
ll the adventitious matters with which your ſilver 
ary be mixed. Notwithſtanding this precaution, 
vhen the ore is refractory, there often gathers in 
he cupel a great quantity of ſooria, together alſo 
vith ſome ot the ore that could not be diflolved 
ind ſcorified. It is with a view to remedy this in- 
onvenience that the ſecond moiety of the lead is 
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mine aded towards the end, which completes the diſſo- 
nu ution and ſcorification of the whole; ſo that by 
tron Wncans thereof, no ſcoria, or very little, is left in 
ed Ve cupel at the end of N 
The operation of the cupel is chiefly uſed to pu- 
4 I ity filver from the. alloy of copper; becauſe this 
the 


netal, being more fixed and harder to calcine than 
ther metallic fubſtances, -is-the only one that re- 
nains united with filver and lead, after roaſting 


lead 
roalt 


ich a0 Wd ſcorification with lead. It requires no leſs than 
7 3 deen parts bf lead to deſtroy it in the cupel, and 
1 in i erarate it from ſilver. It melts into one meſs 
ulare0With the lead; and the glaſs produced by theſe two 
tro ictals, deprived of their phlogiſton, inclines to a 
e hal rown or a black colour; by which appearance 
> mul-WMhicfly we know that our filver was alloyed with 
f ore, Hopper. 


PRO- 
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PROCESS III.. 


To purify Silver by Nitre, 


Ranulate the ſilver you intend to purify, or re: 

duce it to thin plates; put it into a good cru. 
cible; add thereto a fourth part in weight of ven 
dry pulverized nitre, mixed with half the weight 
of the nitre of calcined wine-lees, and about 4 


ſixth part of the fame weight of common glaſs in the 
powder, Cover this crucible with another crucib Hs eff 
inverted ; which muſt be of ſuch a fize that iich th 
mouth may enter a little way into that of the low g all | 
one, and have its bottom pierced with a hole olſen, 
about two lines in diameter. Lute the two crucihich : 
bles together with clay and Windſor-loam. WhenWod m. 
the lute is dry, place the crucibles in a melting fur ell as 
nace. Fill the furnace with charcoal, taking car er. 
however that the fuel do not riſe above the uppei In th: 
crucible, d, as 
Kindle the fire, and make your veſſels of a mile met 
dling-red heat. When they are fo; take up with hunde 
the tongs a live coal, and hold it over the hole oe fuſic 
the upper crucible, If you immediately perceive e form 
vivid ſplendour round the coal, and at the fam ve & 
time hear a gentle-hifling noiſe, it is a ſign that Moree o 
fire is of a proper ſtrength ; and it muſt be kept u The p 
at the ſame degree till this phenomenon ceaſe. her cri 
Then increaſe the fire to the degree requiſite le in 
keep pure ſilver in fuſion; and immediately alte e ſilver 
take your veſſels out of the furnace. You will fingen the 
the ſilver at the bottom of the lower crucible, coerce o. 
vered with a maſs of alkaline ſcoria of a grecnil h any 
evlour, If che metal be not rendered perfectly pu fo ra 
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d ductile by this operation; it muſt be repeated a 
Wcond time. {RL UTE DUE LD eee eee. Je 


OBSERVATIONS. 


The purification of ſilver by nitre, as well as the 
roceſs for refining it on the cupel, is founded on 
e property which this metal poſſeſſes of reſiſting 
e force of the ſtrongeit fire, and the power of 
ze moſt active ſolvents, without loung its phlogi- 
on. The difference between theſe two operations 
onſiſts wholly in the ſubſtances made ute of to 
rocure the ſcorification of the imperfect metals, or 
mi-metals, that may be combined with the ſilver. 
the former this was obtained by lead, and here 
is effected by nitre. This ſalt, as we have ſhewn, 
ath the property of calcining and quickly'deſtroy- 
g all metallic ſubſtances, by'confuming their phlo- 
ſon, except the perfect metals, gold and ſilver, 
hich alone are able to reſiſt its force. This me- 
od may therefore be employed to purify gold as 
ell as ſilver, or indeed both the two mixed toge- 
In this operation the nitre is gradually alkaliza- 
d, as its acid is conſumed with the phlogiſton of 
e metallic fubſtances. The alkaline falt and 
dunded glaſs are added, with a view to promote 
e fuſion of the metalline calxes, as faſt as they 
e formed, and to fix and retain the nitre, which, 
we ſhall preſently ſee, is apt to fly off in a certain 
gree of heat. | 13 i 

The precaution of covering the crucible wich an- 
her crucible inverted, which hath only a ſmall 
dle in its bottom, is deſigned to prevent any of 
e filver from being loſt in the operation: for 
en the nitre comes to be acted on by a certain 
grce of heat, and eſpecially when it deflagrates 
any inflammable matter, part of it flies off, 
ſo rapidly too as to be capable of carrying of 
Tol. H. D with 
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with. it a good deal of the ſilver. The little hol 
left in the covering crucible is neceſſary for giving 
vent to the vapours, which riſe during the def 
gration of the nitre, as they would otherwiſe opalif 
themſelves a paſſage by burſting the veſſels. Aft 
the operation this vent-hole is found beſet wil 
many little particles of filver, which would hay; 
been loſt if the crucible had not been covered, 

If you ſhould obſerve, during the detonation off 
the nitre, that a great many vapours iſſue through 
the vent-hole with a conſiderable hiſſing noiſe, eve 
without applying the coal, you mult take it for: 
fign that the fire is too briſk, and accordingly check 
it; elſe a great deal of the nitre will be diſſipatech 
and with it much ſilver. 

Lou muſt obſerve to take the ſilyer out of th 
fire as ſoon as it is in fuſion: for if you neglet 
this, the nitre being entirely diſſipated or alkalizz 
ted, the calxes of the metals deſtroyed by it my 
poſſibly recover a little phlogiſton, ,.communicatel 
either by the vapours of the charcoal, or by littk 
bits of coal accidentally falling into the crucible; 
by which means ſome portion of thoſe metals being 
reduced will mix again with the filver, prevent it 
having the deſired degree of purity and dudtiity, 
and oblige you to begin the operation afreſh. 
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PROCESS: IV. 


o diſſolve Silver in Aqua Fortis, and thereby ſeparate. 

it from every other metalline Subſtance. The Puri- 
fication of Aqua Fortis. Silver precipitated by 
Copper. . | 


In. off 
ouph 
even 
for 1 


heck [ HE filver you intend to diſſolve being beateir- 
ated into thin plates, put it into a glaſs cucurbit; 


our on it twice its weight of good precipitated a- 
ua Fortis; cover the cucurbit with a piece of pa- 
er, and ſet it on a fand-bath moderately heated. 
he aqua fortis will begin to diſſolve the filver as 
don as it comes to be a little warm. Red vapours 
ill riſe; and from the upper ſurfaces of the ſilver 
ere will ſeem to iſſue ſtreams of little bubbles, a- 
ending to the top of the liquor, between which 
nd the filver they will farm, as it were, a number 
f fine chains: this is a ſign that the diſſolution 
roceeds duly, and that the degree of heat is ſuch 
s it ought to be. If the liquor appear to boil 
nd be agitated, a great many red vapours riſing at. 
e ſame time, it is a ſign that the heat is too great, 
d ſhould be leſſened till it be reduced to the pro- 
er degree indicated above: having obtained that, 
eep it equally up till no more bubbles or red va- 

ours appear. | es 
If your filver be alloyed with gold, the gold will 
found, when the diſſolution is finithed, at the 
ttom of the veſſel in the form of a powder. The 
lution muſt now be decanted while it is yet warm: 
the powder pour half as much freth agua fortis 
before, and make it boil; again decant this ſe- 
md agua fortis, and repeat the ſame a third time; 
| D 2 then 
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then with fair water waſh the remaining powdeaſt 
well: it will be of a brown colour inclining to red als 
In the obſervations we ſhall ſhew how the blver ili 778 
to be ſeparated from the agua fortis.. re 

m 
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An the proceſſes on ſilver Abend delivered | 42 
whether far extracting it from its ores,. or for Se. 
ſining it, either by the cupel or by nitre, are app oye 
cable to gold alſo. And if filver be alloyed vice 
gold before it undergo thoſe ſeveral operations, Mr, 
will {till remain alloyed therewith after them, ier 
the ſame manner, and in the fame quantity; bee p 
cauſe both metals bear them equally. . All chere th 
fore, chat can be expected from thoſe ſeveral. Ae i 
ſays, is the ſeparation of every thing that is neithaMiſ:is i: 
2 nor gold from theſe two metals. But in ame. 
der to ſeparate theſe two from each other, recours. 
muſt be had either to the proceſs laid down unde ere! 
the head of gold, or to that here deſcribed, wid for 
is the moſt commodious, the moſt nies and con 
known by the names of Qpartatien and the Partin a fi 

Aſay. ke u 
Aqua fortis is the true ſolvent of ſilver, and it o 
atterly incapable of diſſolving the leaſt atom reig 
gold. If therefore a maſs conſiſting of gold a In 
iilver be expoſed to the action of aqua foi tit, tha i. 
acid will dülolve the filver contained in the com hite 
pound without touching the gold, and the two me 
tals will be ſeparated from each other. This me 
thod of parting them is juſt the reverſe of that dv 
ſcribed before under the head of gold, which | 
effected by the means of Aua regis. | 

To the ſucceſs of this ſeparation, by means 0 
agua fe tis, ſeveral conditions are eſſentially nece> 
-fary. The firſt is that the gold and ſilver be in! 


portion to cach other; that is, there mult * 
E 
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aſt twice as much ſilver as gold in the metalline 
aſs, otherwiſe the agua fortis will not be able to 
W:Jolve it, for the reaſon formerly given. If there- 
re the maſs contain too little ſilver, it muſt either 
melted down again, and a proper quantity of 

Iver added: or elſe, if the gold be in a ſufficient 

roportion to the ſilver, they may be parted by 
cans of agua regis. Wat! 


op oyed in this operation be abſolutely pure, and 
wih ee from any taint of the vitriolic or marine acid: 
s, ir, if it be adulterated with the vitriolic acid, the 
„i ver will precipitate as faſt as it diflolves, and ſo 

bee precipitated ſilver will again mix with the gold. 


amely, that the menſtruum, being partly an agua 
215, will diſſolve ſome of the gold. You muſt 


nde erefore be very ture that your aqua fortrs is pure, 
„bid efore you ſet about the operation. In order to 


{cover its quality, you muſt try it by diſſolving, 
1 a imall portion thereof, as much filver as it will 
ke up: if the agua fortis grow opaque and milky 


nd it difſolves the filver, it is a Ggn it contains ſome 
m of@reign acid, from which it muſt be purified, 
and in order to effect this, let the pertjon of agud 


tis uied for the above trial ſtand to ſettle: The 
com hite milky part will gradually fall to the bottom 
the veſſel. When it is all fallen, gently decant 
is mee clear liquor, and pour a few drops of this de- 
nted ſolution of filver into the agra fortis which 
ich u want to purify, It will inſtantly become mil- 
Y. Let the white particles precipitate as before, 
ins OP then add a few niore drops of your ſolution 


nec filver. If the agua fortis ſtill become milky, let 
in precipitate again, and repeat this till you find 
t be at a drop of your ſolution of filver, let fall into 


8 aqua fortis, does not make it in the leaſt tur- 
D 3 bid, 


Secondly, it is neceſſary that the agua fortis em- | 


the agua fortis contain any of the marine acid} 
e filver will be precipitated in that cafe alſo ; and 
13 inconvenience will be attended with another, 


ei 
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bid. Then filter it through brown paper, and yolic f 
will have an agua fortis perfectly fit for the partig e di 
n _ | 
The white particles that appear and ſettle to ti hat 
bottom, on diſſolving filver in an agua fort:s adu ure 
terated with a mixture of ſome foreign acid, are nonixe 
other than that very ſilver, which is no ſooner di. 
ſolved by the nitrous acid than it deſerts that {ol 
vent to unite with the vitriolic or marine acid, Wifo 
wherewith it has a greater affinity, and falls to the 
bottom with them. And this happens as long a 
there remains in the aqua fartis a ſingle atom o chen 
either. of thoſe two acids. | 

When therefore your agua fortis hath diilolvelMiſs a 1 
as much filver as it is capable of taking up, and tren, 
when all the white particles formed during the di. ed t. 
ſolution are ſettled to the bottom, you may be atlu-ſs toc 
red that the portion which remains clear and lim. 
pid is a ſolution of ſilver in an exceeding pure aqui ilver 
Fortis, But if the ſolution of ſilver thus depurateli Vora: 
be mixed with an agua fortis adulterated with Hor p 
vitriolie or marine acid, a like precipitation vis tc 
immediately enſue, for the reaſons above given is 
ll the yery laſt particle of the heterogeneous acid 
contained in the aqua forts be precipitated. ion 

Aqua fortis purified by this method contains no Hlver 
"extraneous ſubſtance whatever, except a ſmall por e ſ 
tion of filver ; ſo that it is very fit for the parting Ws m1 
proceſs, But if it be intended for other chymicuWainir 
purpoſes, it muſt be reCtificd in a glaſs retort withWeate 
a moderate heat, in order to ſeparate it from ih he | 
ſmall portion of ſilver it contains, which will ile 
main at the bottom of the retort. om e 

The third condition neceſſary to the ſucceſs olan 
this operation is that your aqua fortis be neithe enth. 
too aqueous, nor too highly concentrated, If t00 f i 
weak, it will not act upon the ſilver: and the cone a 
ſequence will be the ſame if it be too ſtrong. Botl 


| theſe inconveniencies are cafily remedied ; for I 
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he former caſe part of the ſuperfluous phlegm may 


e drawn off by diſtillation ; or a ſufficient quanti- 
y of much ſtronger aqua fortis may be mixed with 


2 
ing 


tee hat which is too weak: and in the latter caſe, yery 
qu ure rain water, or a weaker aqua fortis, may be 
no nixed with that which is too ſtrong. 

di. Y ou may ſatisfy yourſelf whether or no your 


fob ,h ertis hath the requiſite degree of ſtrength, by 


cid, igoleing therein a thin plate conſiſting of one part 
the old, and two Gr three parts filver ; which plate. 
gu vuſt be rolled up in form of a paper coffin. If, 
al chen all the ſilver contained in the plate is diſſolv- 


d, the gold remains in the form of the coffin, it 


helga fign that your ſolvent has a due degree of 
aud trength. If, on the contrary, the gold be redu- 
di. ed to a powder, it is a proof that your aqua fortis 
aſſu · too ſtrong, and ought to be weakened. . 


im- 
aqut 
ated 
W the 
will 
ven, 
acid 


The gold remaining after the diſſolution of the 
blver muſt be melted in a crucible with nitre and 
dorax, as. hath already been ſaid under the proceſs 
for parting gold and filver by means of aqua regis. 
\s to the filver which remains diflolved in the aqua 
forti;, there are ſeveral ways to recover it. 

The moſt uſual is to precipitate it by the interpo- 
ition of copper, which hath a greater affinity than 


1s nou lver with the nitrous acid“. For this purpoſe 
por he folution is weakened by adding twice or thrice 
rings much very pure rain water, The cucurbit con- 
miclßhzining the folution is ſet on a ſand-bath gently 


with 
n the 
l re 


ſs of 


either 


aeated, and very clean plates of copper put into it, 
The ſufaces of thefe plates are ſoon covered with 
Ittle white ſcales, which gradually fall to tbe bot- 
om of the veſſel, as they come to be collected in 
uantities, It is even proper to ſtrike the cucurbit 
ently now and then, in order to ſhake the ſcales 


f wok filver from the copper-plates, and ſo make room 
con er a new crop. | 

Both 

or in * 5:c the Table of Affini:ies, Column IV, 


thi] The 


Wig, 
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The aqua ou parts with the flver by degree, 
only; as it diſſolves the copper; and therefore the 
liquor gradually acquires a blueiſh green colour x 
1 the precipitation advances, - This precipitation 
. the ſilver is to be continued as long as any remain 
diſſolved in the agua fortis: you may be fure tha 
Pour liquor contains no more filver, if the ſurface 
of a freſh plate of copper laid therein remain clean 
and free from aſh-· coloured or greyith particles; or 
if one drop of a ſolution of ſea- ſalt let fall into i 
* no white or milky cloud. 
= The precipitation being finiſhed, the uquor - is to 
de gently poured off from the precipitated ſilver, 
which muſt be rinſed in ſeveral waters, and even 
made to boil therewith, in order to free it wholly 
from the diffolved copper. The ſilver thus wel 
waſhed muſt be thoroughly dried, mixed with ai 
fourth of its weight of a flux compounded of equal 
parts of nitre and calcined borax, and then melted 
in a crucible. On this occaſion care mult be taken 
to raiſe the fire gently and gradually, till the ſilver 
be brought to fuſion. 

With what accuracy ſoever the precipitated ſilvet 
be waſhed, in order to free it from the ſolution of 
copper, yet the ſilver. will always be found alloy 
ed with a ſmall portion of the copper : but then 
this copper is eaſily deſtroyed by the nitre, with 
which the filver is afterwards melted ; ſo that the 
latter metal remains perfectly pure after the opera 
tion. 

Though the ſilver be not weenioutly eupellech 
but be alloyed with other metallic fubſtances at thi 
time it is thus diſſolved, yet the diffolving, precip» 
tating and fuſing it with nitre would be ſufficient 
to ſeparate it accurately from them all, and ref 
it to a degree of purity equal to that obtained bf 
the cupel. 

The copper that remains diſſolved in the «ju 


fortis, after the Precipitation of the ſilver, * 1 
a 


- — Ge 


Wins a {mall | 
W-ctcd when theſe operations are performed on 
Wn {derable quantities 2 0 
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e manner be: precipitated' by iron, and, as it re- 


portion of ſilver, ought not to be ne- 


o 


In the two next proceſſes we ſhall ſhew two other 


xcthods:of ſeparating filver from aqua fartis. 
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PR OC ES 5 | 


1 ſ[pparate Silver from the, Nitrous Acid by Diltilla- 
tion. | 


Criſtal of Silver. The Infernal Stone. | 


4 , 


NTO a large; low, glaſs body put the ſolution 

of ſilver, from which. you intend ito ſeparate 
e filver by diſtillation; To this body fit a tubu- 
ted head provided with its ſtopple. Set this a- 
mbic in a fand. bach ſo that the body may be al- 
oſt covered with ſand: apply a receiver, and di- 
il with a moderate heat, ſo that the drops may 
icceed each other at the diſtance of ſome Reds 

the receiver grow very hot, check the fire. 
Vhen red vapours begin to appear, pour into the 
lembic, through the hole in its head, a freſn 
lantity of your ſolution of ſilver, firſt made very 
ot. Continue diſtilling in this manner, and re- 
eating the addition of' freſh liquor, till all your 
lution be put into the alembic. When you have 
0 more freſh ſolution to put in, and when, the 
hlegm being all come over, red vapours begin a- 


an to appear, convey into the alembic half a dram 
ra dram of tallow; and Miſtil to dryneſs; which 

eing done, increaſe your fire ſo as to make che 
eſſel containing the ſand - bath red-hot. .'In the a- 


mbic you will find a calx of filver, which muſt be 


* 861 * 98 
Li 1 


melted 
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The aqua 2 parts with the Gilver by degrety 
only, as it diffolves the copper; and therefore the 
liquor gradually acquires a blueiſh green colour x 
the precipitation advances, - This precipitation 0 
the ſilver is to be continued as long as any remains 
diſſolved in the aqua fortis: you may be fure tha 
your liquor contains no more filver, if the furfac; 
of a freſh plate of copper laid therein remain clean 
and free from ath-coloured or greyith particles; 
jf one drop of a ſolution of ſea-ſait let fall into i 
produce no white or milky cloud. 

The precipitation'bemg finiſhed, the liquor-3 is to 
be gently poured off from the precipitated ſilver, 
which muſt be rinſed in ſeveral waters, and even 
made to boil therewith, in order to free it wholly 
from the diſſolved copper. The filver thus well 
waſhed muſt be thoroughly dried, mixed with a 
fourth of its weight of a flux compounded of equal 
parts of nitre and calcined borax, and then melted 
in a crucible. On this occaſion care muſt be taken 
to raiſe the fire gently and gradually, till the ſilver 
be brought to fuſion. 

With what accuracy ſoever the precipitated filver 
be waſhed, in order to free it from the ſolution of 
copper, yet the ſilver. will always be found alloy: 
ed with a ſmall portion of the copper: but then 
this copper is eafily deſtro yed by the nitre, will 
which the filver is afterwards melted ; ſo that the 
latter metal remains perfectly pure after the opera 
tion. 

Though the ſilver be not — eupelled, 
but be alloyed with other metallic ſubſtances at tis 
time it is thus diflolved, yet the diffolving, precip 
rating and fuſing 1 it wich nitre would be ſufficient 
to. ſeparate it accurately from them all, and refine 
it to a degree of purity equal to that obtained bf 
the cupel, 

The copper that remains diflolved in. the aqui 


for tis, after the precipitation of the ſilver, = k 
| 
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e manner be: precipitat ted by won, and, as it re- 
ins a ſmall portion of filver, ought not to be ne- 
Wed when theſe operations are performed on 
Wniiderablt quantities 1 8 

In the two next proceſſes we tha ſhew two other 
cthods:of ſeparating ſilver from aqua fortis. 
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"oY 2 7 parate Pay fr um the, Nitrals Acid' by Difilte 
* tion. aal, 4 Silver. 7 he e "Store. ry... 
well , Y 119 
th ro a table low claſs body put hb „e 
qui of ſilver, from which you intend to ſeparate 
eco: glver by diſtillation, To this body fit a tubu- 
aken ted head provided with its ſtopple. Set this a- 
ave WW mbic in a fa nd-· bath, ſo that the body may be al- 
oſt covered with ſund: apply a receiver, and di- 
ſilvet n with a moderate heat, fo: that the dr s may 
on 0 cceed each other at the diſtance of ſome ſeconds. 
ao the receiver grow very hot, check the fire. 
thel hen red vapours begin to appear, pour into the 
wil embic, through the hole in its head, a freſh 
at thi lantity of your ſolution of ſilver, firſt made very 
Perugot. Continue diſtilling in this manner, and re- 
eating the addition of freſh liquor, till all your 
ellechmtion be put into the alembic. When you have 
at thi o more freſh ſolution to put in, and when, the 
"CCIPY hlegm being all come over, red vapours begin a- 
ncicnt Win to appear, convey into the alembic half a dram | 
refer a dram of tallow; and Uiſtil to dryneſs; which 
ed Of eing done, increaſe your fire fo! as male che 
eſſel containing the ſand- bath red-hot. . In the a- 
age mbie you will find a calx of filver, which-muſt'be 
nay il e 1 melted 


lik 


46 * 04 ELEMENT VS OF THE 


melted in a enen wich 1 —_ and _ Ind 
wine- lees. Is eine 
to 

OBSERVATIONS. Tl 

tten 

A low clomndbir's is reconimended for this oper, ith 
tion, to the intent that the particles of the nitro ot 


acid, which are ponderous, may the more eaſijſ 
be carried up and paſs over into the receiver. Ff 
the ſame reaſon the cucurbit is directed to be ali 
moſt wholly covered with ſand ; leit otherwiſe th 
acid vapours ſhould be condenſed about that pan 
of the cucurbit, which, being out of the fand, 
would be rr cooler than that which is encom- 
_ paſſed therewith, and from thence ſhould. fall back 
again to the bottom; ; by which means the diſtill- 
tion would certainly be retarded, and the veſſel pro 
bably be broken. 


Notwithſtanding theſe precautions: the veſſels ag p⸗ 
liable to break in ſuch diſtillations; eſpecially when lt, 
they contain a great deal of liquor. With a vie tan 
therefore to prevent this ke, we ordered tha rice 

the whole quantity of the ſolution of ſilver to Hurs 
diſtilled ſhould not be put at once into the ca 
lembic. The little bit of tallow, added toward ur- 
the end of the operation, is intended to hinder e w. 
the metal from adhering cloſely to the veſſel, as me 
would otherwiſe do, when all the moiſture 1 is diſſ· ur 
Pete. mes, 

The ſoap and fixed alkali mixed th the ſihe ite 
to flux it, after its ſeparation from the aqua fort Pct 
in this way, ſerve to abſorb ſuch of the moſt fxe duc 
particles of the acid as may ſtill remain united with 9m 
the metal. | Pap, 

If the diſtilation be ſtop W when part of the at i 
phlegm i is drawn off, and « 0 liquor be then ſuffer dp 
ed to cool, man cryſtals will ſhoot therein. which <r<c 
are 2 neutral falt conſtituted of the nitrous acid 4 18 

} To 


and ſilver. If the diſtillation be carried furths 
* 
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ad ſtopped;when near its, concluſion, the liquor 
eing then ſuffered to cool will wholly. coagulate - 
to a blackiſh maſs called the Infernal Stone. 
This way of ſeparating filver from its ſolvent is 
ended with the advantage of ſaving all the aqua 
Wis, which is excellent, and fit to be employed 
other operations. 7793 


* 0 
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PROCESS VI. 


0 ſeparate Silver from the Nitrous Acid by Precipi- 
tation. Luna Cornea, Luna Cornea reduced. 


INTO your ſolution of ſilver pour about a fourth 
apart in weight of ſpirit of ſalt, ſolution of ſea- 
hen lt, or ſolution of fal ammoniac. The liquor will 
ſſtantly become turbid and milky. Add twice or 


view 

 thaſſWrice its weight of fair water, and let it ſtand ſome - 
o be ours to ſettle. It will depoſite a white powder. 
je ecant the clear liquor, and on the precipitate 


wards 


dur freſh aqua forte, or ſpirit of ſalt, and warm 


indei e whole on a ſand-bath with a gentle heat for 
as Mme time. Pour off this ſecond liquor, and boil 
dil: Pur precipitate in pure water, ſhitting it ſeveral 


mes, till the precipitate and the water be both 
ite inſipid. Filter the whole, and dry the pre- 
pitate, which will, be a luna cornea, and mult be 
uced in the following manner. SHES 
Smear the infide of a good crucible well with 
ap, Put your luna cornea into it; cover it with 
lk its — of ſalt of tartar, thoroughly dried 
d pulveriſed; preſs the whole hard down; pour 


ſilvet 
forti 
fixel 
d witl 


pf the 
ſuffer⸗ 


which ereon as much oil, or melted tallow, as the pow- 
s acid" 15 capable of imbibing; ſet the crucible thus 


then erged, and cloſe covered, in a melting furnace, 
and | - and 
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and, for the ſirſt quarter of an hour, make no mot ik. 
fire than is neceſſary to make the ' crutible mode 
rately red: after that raiſe it ſo as to melt the 1 
ver and the ſalt, throwing inte the crucible front ell 
time to time little bits of tallow, When it cea on 
to ſmoke, let the whole cool; or pour it into oe. 
hollow iron cone, warmed and tallowed. | 


_QBSERVATIONS... 


The proceſs here delivered furniſhes us with th 
means of procuring filver in a degree of purin 
which is not to be obtained by any other metholi 
of treating it whatever. That which is refined o 
the cupel always retains a ſmall portion of copper, 
from which it cannot poſſibly be ſeparated in tha 
way: but if it be diſſolved in aqua Fortis, and pred 
pitated thence in a luna cornea by the marine acl. 
the precipitate will be an abſolutely pure filver, un K 
alloyed with that ſmall portion of copper which 
retained on the cupel. The reaſon of this effects 
that the copper remains as perfectly diſſolved i 
ſpirit of ſalt and in aqua regia as in aqua fortii: 
ſo that when the ſilver and the copper with which 
it is alloyed, are diſſolved together in the nitro w. 
acid, if the acid of ſea-falt be mixed with tht hich 
ſolution, part of this latter acid unites with Hur; 
filver, and therewith forms a new compound / 
which not being ſoluble in the liquor, falls to tit : 
3 The other part of the acid mixing wit iipa 
the nitrous, forms an aqua regis, in which Made: 
copper remains diſſolved, without ſeparating iron. for 


_ * 5 
Freſh acid is poured on the precipitated calx ( 
ſilver, in order to complete the ſolution of Mich 72 
{mall portion of copper that may have eſcaped il nity 
action of the firſt folvent, It is indifferent whethf 
the ſpirit of ſalt or the ſpirit of nitre be emploJ® 
for this purpoſe, becauſe they both diſſolve cop Vo: 


9 alike 
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like, and becauſe filver precipitated by ſpirit of 
it is not ſoluble in either. | 
After this it is neceſſary to waſh the precipitate 
Jeu with pure water, in order to free it entirely 
om the particles of agua fortis adhering to the 
ver; becauſe they may poſſibly contain ſome- 
ing of copper, which would mix with the ſilver 
melting, and taint its purity, 
If this precipitate of filver be expoſed to the 
Wrc, unmixed with any other ſubſtance, it melts as 
on as it begins to be red; and if the fire be in- 
Y Wrcaſed, part thereof will be diſſipated in vapours, 
urg a the reſt will make its way through the crucible. 
thou ut being poured out as ſoon as melted, it coagu- 
tes into a cake of a purphkſh red colour, ſemi- 
anſparent, ponderous, and in ſome degree pliable, 
Ipecially if it be very thin. It bears ſome reſem- 
lance to horn, which hath occaſioned it to be call- 
d, luna cornea, 
As luna cornea 1s not- ſoluble in water, recourſe 
uſt be kad to fuſion, in order to reduce it, by ſe- 
rating from the ſilver thoſe acids which give it 
ed Nee abovementioned properties. Fixed alkalis and 
10 tty matters are very fit to produce that ſepara- 
on. 7 
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wy We directed that the infide of the crucible, in 
h u hich the reduction is to be made, ſhould be care- 


Ily ſmeared with ſoap, and that the luna cornea 
ould be quite covered with a fixed alkali and fat, 
d the end that when the heat is ſtrong enough to 
{pate it in vapours, or to attenuate it ſo as to 
nder it capable of penetrating the crucible, it may 
forced to paſs through matters qualified to ab- 
rb its acid, and reduce it. | ] 


alx X Luna cornea may alſo be reduced by being melted 
ff „ ih ſuch metalline ſubſtances as have a greater af- 
oy nity than ſilver with the acids wherewith it is im- 
bet" WWegnated. ., Of this kind are tin, lead, regulus of 
p10" timony: but the luna cornea ruſhes ſo impetu- 
cop Vo“. II, : E „„ 
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ouſly into conjunction with thoſe metalline ſubſtan 
ces, that a vaſt many vapours ariſe, and carry gf 
with them part of the ſilver: if therefore yo 
chuſe to effect the reduction by the interpoſition q 
ſuch metalline ſubſtances, you muſt employ a reton 
inſtead of a crucible. : 

But this method is attended with another incon 
venience ; which is, that ſome part of thoſe metal. 
line ſubſtances may unite with the ſilver, and adul 
terate it; for which reaſon it is beſt to keep to the 
method firſt propoſed. 


"9 
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PROCESS VII. 


mentation. 


To diſolve Silver, and ſeparate it from Cald, by C 


X FIX thoroughly together fine brick - duſt fou 
ö parts, vitriol calcined to redneſs one part 
and ſea - ſalt or nitre one part. Moiſten this pow 
der with a little water. With this cement cove! 
the bottom of a crucible half an inch thick; 0 
this firſt bed lay a thin plate of the maſs of gol 
and filver you intend to cement, and which yol 
muſt previouſly take care to beat into ſuch 'thil 
plates. Cover this plate with a ſecond layer of c 
ment, of the ſame thickneſs as the former ; on thi 
ſecond bed lay another plate of your metal; con 
it in like manner with cement; and ſo proceed ti 
the crucible be filled to within half an inch of 
brim. Fill up the remaining ſpace with cemen 
and cloſe the crucible with a cover, luted with 
paſte made of Windſor-loam and water: ſet y 
crucible thus charged in a furnace, whoſe fire pla 
is deep enough to let it be entirely ſurrounded wit 
coals, quite up to its mouth. Light fome coals 
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he furnace, taking care not to make the fire very 
riſk at firſt; encreaſe it by degrees, but only ſo 
ar as to make the crucible moderately red; keep 
p the fire in this degree for eighteen or twenty 
ours: then let the fire go out; open the crucible 
chen it is cold, and ſeparate the cement from your 
lates of gold. Boil the gold repeatedly in fair 
ater, till the water come off quite inſipid. 


OBSERVATIONS. 


It cannot but ſeem ſtrange that, after having ſo 
—Wtcn declared the acid of ſea-falt to be incapable 
f diflolving filver, we ſhould direct either nitre 
ſea-ſalt indifferently to be employed in compot- 
ga cement, which is to produce an acid capable 
f eating out all the ſilver mixed with gold. It is 
aly to conceive how the nitrous acid extricated - 
rom its baſis by means of the vitriolic acid may 
roduce this effect: but if ſea- ſalt inſtead of nitre 
2 made an ingredient in the cement, its acid, 
10ugh ſet at liberty in the fame manner by the 
itriolic acid, muſt ar firſt fight appear unable to an · 


cover the end. 

la order to remove this difficulty we muſt here 
" golfW@bſcrve, that there are two very eflential differences 
1 Jocrween the marine acid collected in a liquor, as it 
= when diſtilled in the uſual manner, and the ſame 
of 0 


ad ſeparated from its baſis in a crucible, as it is 
n cementation, f 


coe The firſt of theſe two differences is, that the acid 
ed icing reduced into vapours when it acts on the fil- 
of er in cementation, its activity is thereby greatly 
me ncreaied = the ſecond is, that in the crucible it 
vith ſtains a vaſtly greater degree of heat than 1t can 
t Jogger bear when it is in the form of a liquor. Eor, 
e. pluhfter it is once diſtilled and ſeparated from its baſis, 
— cannot ſuſtain any extraordinary degree of heat 


Uhout being volatilized and entirely diſſipated: 
1 whereas 


nd 
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whereas while it continues united with its baſis it 
much more fixed, and cannot be ſeparated but h 
a very intenſe heat. Conſequently, if it meet wi 
any body to diſſolve, at the very inſtant of its ſepy 
ration from its baſis, while it is ac᷑tuated by a mu 
fiercer heat than can ever be applied to it on ay 
other occaſion, it muſt operate upon that bog 
with ſo much the more efficacy: and thus it come 
to paſs that in cementation it has the power of iſ 
ſolving ſilver, which it would be incapable of touch 
ing if it were not ſo circumſtanced. 
But herein gold differs from filver : for, wh 
ever force the nitrous. or the marine acid maj 
exert, when extricated from their baſis in the ce 
menting crucible, this metal obſtinately refuſes t 
yield to either of thoſe acids ſeparately, and cu 
never be diflolved by them, unleſs both be unite 
together. 
Our cementation therefore is actually a partiq 
proceſs in the dry way. The filver is diffolye 
and the gold remains unaltered, Nay, as th 
action of the acids is much ſtronger when they an 
applicd this way, than when they are. uſed for di 
ſolution in the moiſt way, the nitrous acid, whid 
in the common parting proceſs will not difloln 
filver unleſs its weight be double that of the gol 
is able in cementation to diflolve a very ſmall qua 
tity of filver diffuſed through a large quantity d 
gold. | 
N It ſometimes happens that after the operation tit 
cement proves extremely hard, ſo that it is ve 
troubleſome to ſeparate it intirely from the gold 
In this caſe it muſt be ſoftened by moiſtening it wil 
hot water. This hardneſs, which the cement A 
quires is occaſioned by the fuſion of the ſalts, whid 
is the effect of too ſtrong a heat, It was in ord: 
to prevent this, and that a due degree of bl 
might be applied, without the danger of melt 
the ſalts, that we directed the cement to be mix 
| oy | | with 


1 
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in a conſiderable quantity of earthy matter, in- 
Ppable of fuſion, ſuch as brick - duſt. A greater 
convenience {till will enſue, if the. fire be made 
ſtrong as to melt the gold: for then it will pare 
commix again with the other metalline ſubſtances 
Wlolved by the cement, and conſequently will not 
W& purified. - 33 410 25k 
The crucible is covered, and its cover lated on, 
prevent the acid vapours from being too ſoon 
npated, and to force them to circulate the long- 
in the crucible, However, it is neceſſary that 
oſe vapours ſhould find a vent at laſt, otherwiſe 
ey would burſt the veſſel : and for this reaſon we 
rected the crucible to be luted only with Wind- 
Sr-loam, which does not grow very hard by the 
tion of fire, and ſo is capable of yielding and 
wving paſſage to the vapours, when a certain 
antity of them is collected in the crucible, and 
ey begin to ſtruggle for an eſcape on every 
de. . 1 
When the operation is finiſhed; the ſilver diffoly- 
by the acid of the cement is partly diſtributed 
rough the cement, and partly in the gold itſelf, 
hich is impregnated therewith, For this reafon 
ae gold muſt be waſhed ſeveral times in boiling. 
ater, till the water become abſolutely inſipid: 
or, if the gold be melted without this precaution, 
will mix again with the filver: the cement aiſo 
ay be waſhed in the ſame manner to recover the 
ver it. contains: . "4 
Though this cementation be, properly ſpeaking, 
purification of gold, yet we have placed it among 
e proceſſes on ſilver, becauſe it is the ſilver that 
diſſolved on this occaſion, and becauſe this is a 
articular way of diflolving that metal. Moreover, 
oſt of the proceſſes hitherto delivered, either on 
old or ſilver, are equally applicable to both theſe 


letals, 
E 3. | Tk: 


* 


'S. 
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metalline ſtreaks, the metalline maſs is judged 
e of the ſame fineneſs as the needle thus comp 
ed with it. If the eye diſcovers a ſenſible dil 


But though a man be ever ſo well verſed in ju 
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If the gold do not appear quite pure after 


hus 
cementation, the proceſs muſt be repeated. . 
There are ſeveral ways to know the fineneſs Mea. 
gold, the quantity of ſilver with which it is allo our 
and the proportion in which theſe two metals hei 
mixed in a maſs purified by the cupel. air 
One of the ſimpleſt is the trial by the tod are 
ſtone ; which indeed is hardly any more than jud he 
ing by the eye only, from the colour of the cou u 
pound metal, what proportion of gold and ſih ion 
it contains. % 3 ſe 
The touch-ſtone is a ſort of black marble, whui per 
ſurface ought to be half poliſhed. If the metallu ore 
maſs which you want to try be rubbed on this ſto vo 
it leaves thereon a thin coat of metal, the colour eſſa 
which may be eaſily obſerved. Such as are roc 
euſtomed to ſee and handle gold and filver can Wor 
once judge very nearly from this ſample in whiter 
proportion the two metals are combined: but, ine 
greater accuracy, thoſe who are in the way of h be r 
ing frequent occaſion for this trial are providaWou | 
with a ſufficient number of ſmall bars or need t by 
of which one is pure gold, another pure filver, f yc 


all the reſt conſiſt of theſe two metals mixed tog 
ther in different proportions, varied by carats, ( 
even by fractions of carats, if greater exactneſs 
required. bag a 

The fineneſs of each needle being marked on 
that needle, whoſe colour ſeems to come neari 
the colour of the metalline ſtreak on the toud 
ſtone," is rubbed on the ſtone by the fide of ul 
ſtreak. This needle likewiſe leaves a mark; 
E there appear to be no difference between then 


rence, another needle is ſought for whoſe colo 
may come nearer to that of the metal to be u# 
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hus of the fineneſs of gold by the eye only, he can 
ever be perfectly and accurately ſure of it by this 
eans alone. If ſuch certainty be required „re- 
Bourſe muſt be had to the parting aſſay; and yet 
hen you have gone through it, there always re- 
ains a {mall quantity of the metal, which ſhould 
ave been diſſolved, and yet eſcaped the action of 
e ſolvent, For example, if you make uſe of 
qua regis, the ſilver that remains after the opera- 
jon ſtill contains a little gold; and, if you make 
iſe of agua fortis, the gold that remains after the 
operation ſtill contains a little ſilver. And there- 
ore if you reſolve to carry the ſeparation of theſe 
o metals ſtill further by ſolvents, it will be ne- 
eſſary, after you have gone through one parting 
re u{Wbroceſs, to perform a ſecond the contrary way. 
or example, if you begin with agua fertis, then, 


Wi ter it has diſſolved all the ſilver in the metal- 
t, ine maſs that it is capable of taking up, diſſolve 
f hu he remaining gold in agua regis; by which means 
)viddiF'ou will ſeparate the ſmall portion of filver left in 
t by the aqua fortis. The contrary is to be done 
r, uf you make uſe of agua regis firſt. 
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Of COP P E R. 


. ee = 
PROCESS I. 
To ſeparate Copper. from its Ore. 


EAT your copper ore to a fine powder, having 
J firſt freed it as accurately as poſſible, by wah 
ing and roaſting, from all ſtony, earthy, ſulphy 
reous, and arſenical parts. Mix your ore thu 
pulverized with thrice its weight of the black flux; 
put the mixture into a crucible ; cover it with com- 
mon ſalt to the thickneſs of half an inch, and pre 
the whole down with your finger. With all thi 
the crucible muſt be but half full. Set it in a melt 
ing furnace; kindle the fire by degrees, and raik 
it inſenſibly till you hear the ſea - ſalt crackle. When 
the decrepitation is over, make the crucible mode: 
rately red-hot for half a quarter of an hour. Thel 
give a conſiderable degree of heat, exciting the fit 
with a pair of good perpetual bellows, ſo that the 
crucible may become very red-hot, and be perfecij 
ignited, Keep the fire up to this degree for abo 
a quarter of an hour; then take out the crucible 
and with a hammer ſtrike a few blows on the floo! 
whereon you ſet it. Break it when cold. If the 
operation hath been rightly and ſucceſsfully pe 
formed, you will find at the bottom of the 9 
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ard regulus of a bright yellow colour, and ſemi- 
alcabie; and over it a ſcoria of a yellowiſh brown 
our, hard and ſhining, from which you may ſe- 
rate the regulus with a hammer. ET 


OBSERVATHFONS. 


Copper in the ore is often blended: with ſeveral 
ber metallic ſubſtances, and with volatile mine- 
, ſuch as ſulphur and arſenic. Copper ores-al- 
frequently participate of the nature of the py- 
tes, containing a martial and an unmetallic earth, 
jth of which are entirely refractory, and hinder 
We ore from melting.. In this caſe you muſt add 
ual parts of a very fufile glaſs, a little borax, 
d four parts-of the black flux, to facilitate the 
fon, The black flux is moreover: neceflary to 
rniſh the copper with- the. phlogiſton it wants, or 
ſtore ſo much thereof as it may loſe in melting. 
or the ſame reaſon, when any ore, but that of 
did or ſilver, is to be ſmelted, it is a general rule 
add ſome black flux, or other matter abounding 
ith phlogiſton. e '7 
The regulus produced by this operation is not 
alleable, becauſe it is not pure copper, but a 
xture-of copper with all the other metallic ſub · 
inces that were in the ore; except ſuch as were 
N from it by roaſting, of which it contains 
ut little. 
According to the nature of the metallic matters 
at remain combined with the copper after this 
ion, the colour of the regulus is either like that 
t pure copper, or a little more whitiſh: it is alſo 
equently blackiſh, which has procured it the name 
| Black copper. In this ſtate, and even in general 
is uſual enough to call this regulus by the name 
t Black Copper, when alloyed with other metallic 
rome that render it unmalleable, whatever its 
Hour be. 2 | 


Hence 
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Hence it appears that there may be ſeveral diff 
rent ſorts of black copper, Iron, lead, tin, bij 
muth, and the reguline part of antimony, are | 
moſt always. combined with the ores of coppe 
in a multitude of different proportions. and | 
theſe ſubſtances, being reduced by the black flu 
in the operation, mix and precipitate' with the cop 
per. If the ore contain any gold: or filver, as! 
pretty often the caſe, theſe two metals alſo are ca 
founded with the reſt in the precipitation, and þ 
come part of the black copper. TH 
Pyritoſe, ſulphureous, and arſenical copper or: 
may be fuſed, in order to get rid of the groſſer he 
terogeneous parts, without previouſly roaſtin 
them: but in this cafe no alkaline flux muſt þ 
mixed with the: ore; becauſe the alkali in combin 
tion with the ſulphur would produce a liver of fu 
phur, and ſo diſſolve the metalline part; by whid 
means: all would be confounded together, and n 
regulus, or very little, be precipitated. On th 
occaſion, therefore, nothing muſt be added to pn 
mote the fuſion, but ſome tender fuſile glaſs, tog 
ther with a ſmall quantity of borax. 

This firſt fuſion may alſo, be performed amid 
the coals, by caſting the ore upon them in the fur 
nace, without uſing a crucible; and then a 
earthen veſſel, thoroughly heated, or even mad 
red-hot, muſt be placed under the grate of tit 
fire place, to receive the metal as it runs from t 
ore. N Ach 
Ihe regulus obtained by this meafis is mud 
more impure and brittle tham black copper, becau 
ir contains, moreover, a large quantity of fulph 
and arſenic; as theſe volatile ſubſtances have 1 
time to evaporate during the ſhort ſpace requil 
to melt the ore, and as they cannot be carried 
by the action of the fire after the ore is 0 
melted, whatever time be allowed for that purpol 
However, fome part thereof is. diſſipated; and" 
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on which is in pyritoſe ores, having a much great- 

affinity than copper, and indeed than any ocher 
\ctallic ſubſtance, with ſulphur and arſenic, ab- 
rbs another part thereof, and ſeparates it from 
ge regulus. | 


lille 

bil 
> al 
Per 


d al 


all the 


Au This regulus, it is plain, ſtill contains 

come parts that were in the ore, but in different 
as WF oportions ; there being more copper, combined 
col ch leſs ſulphur, arſenic, and unmetallic earth, 


hich have been either diflipated or turned to flag. 
ierefore if you would make it like black copper, 
du muſt pound it, Toaft it over and over, to free 


r Ore | 
er a from its ſulphur and arſenic, and then melt it 
aſtiu ch the black flux. . 

iſt lf this regulus contain much iron, it will be ad- 


ſeable to melt it once or twice more, before all 
e ſulphur and arſenic are ſeparated from it by 


whicl aſting; for as the iron, by uniting with theſe vo- 
1d ile ſubſtances, ſeparates them from the copper, 
th which they have not ſo great an affinity; ſo 


o the ſulphur and arſenic, by uniting with the 
dn, help in their turn to ſeparate it from the cop- 


i 
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PROCESS IL. : 
am purify black Copper, and render it malleable. 


ave 1 Reak into ſmall bits the black copper you in- 

end to purify 5 mix therewith a third part in 
ried Mht of granulated lead, and put the whole into 
is ou pel ſet under the muffle in a cupelling furnace, 
previouſſy heated quite red. As ſoon as the 
and als are in the cupel raiſe the fire conſiderably, 


. | making 
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making uſe, if it be needful, of a pair of perpetul 
bellows, to melt the copper ſpeedily. When itz 
thoroughly melted, lower the fire a little, and con 
tinue it juſt high enough to keep the metalline ma 
in perfect fuſion. The melted matter will then bol 
and throw up fome ſcoriæ, which will be abſorbe 
by the cupel. | 
When moſt of the lead is conſumed, raiſe th 
fire again till the face of the copper become brigh 
and fthining, thereby ſhewing that all its alloy 
ſeparated, , As ſoon as your copper comes to thi 
ſtate, cover it with charcoal-duſt conveyed into th 
cupel with an iron-laddle : then take the cupel o 


of the furnace and let it cool, 


' 
| 
1 


OBSERVATIONS. 


Of all the metals, next to gold and ſilver, cq 
per bears fuſion the longeſt without loſing its phi 
giſton; and on this property is founded the proct 
here delivered for purifying it. 

It is neceflary the copper ſhould melt as ſoon 


it is in the cupel, becauſe its nature is to calcnſ;1, e 
much more eaſily and much ſooner, when it is g in 
ly red-hot, than when it is in fuſion, For ti  giy 
reaſon the fire is to be conſiderably raiſed, im e inc 
diately on putting the copper under the mui .. x 


that it may melt as ſoon as poſſible, Yet too il 
lent a degree of fire muſt not be applied to it: i 
when it is expoſed to ſuch a degree of heat only! 
is but juſt neceſſary to keep it in fuſion, it is f 
in the moſt favourable condition for loſing as lit 
As may be of its phlogiſton; and if the heat 
ſtronger, a greater quantity thereof will be calc 
ed. As ſoon therefore as it flows it is prope 
weaken the fire, and reduce it to the degree 
requiſite to keep up the fuſion. - 
The lead added on this occaſion is intended 
facilitate and expedite the ſcorification of the mei 
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ſubſtances combined with the copper. So that 
e event is here nearly the ſame as when gold or 
ver is refined on the cupel. The only difference 
tween this refining of copper, and that of the 
-rfect metals, is that the latter, as hath been 
\cwn, abſolutely reſiſt the force of fire and the ac- 
on of lead, without ſuffering-the leaſt alteration ; 
hereas a good deal of copper is calcined and de- 
royed, when it is purified in this manner on the 
upel. Indeed it would be wholly deſtroyed, if a 
cater quantity of lead were added, or if it were 
ft too long in the furnace, It is with a view to 
we as much of it as poſſible that we order it to be 
overed with charcoal-duft as ſoon as the [corifica- 
on is finiſhed, | | 

The lead ſerves moreover to free the copper ex- 
editiouſly from the iron with which it may be al- 
pyed, Iron and lead are incapable of contracting 


„cc 
; phi 
roccggites with the copper, it ſeparates the iron, and 
xcludes it out of the mixture. For the ſame rea- 
hn if iron were combined in a large proportion 
ich copper, it would prevent the lead from enter- 
o into the compoſition, Now, as it is neceflary 


oon 
calcn 
15 ON 


br un give the more heat, and to keep the copper to 
10" incorporated with lead the longer in fuſion, as 
muff lat copper is alloyed with a greater proportion of 
00 on, ſome black flux muſt be added on this occa- 


it: K 
only! 
is th 
as lil 
heat | 
> calc 
oper! 
Tree | 


nded! 
ae me 


on, to prevent the copper and the lead from be- 
lp calcined before their affociation can be effect- 
Copper purified in the manner here directed is 
eautiful and malleable. It is now alloyed with no 
er metalline ſubſtance but gold or filver, if there 
ere any in the mixed maſs. . If you defire to ex- 
at this gold or filver, recourſe muſt be had to 
e operation of the cupel. The proceſs here gi- 
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ny union together: ſo that as faſt as the lead u- 
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n for purifying copper is not uſed in large works, 
cauſe it would be much too chargeable, In or- 


f 


-— <—_ 


— ,- 
2 


— 
todos CO 


l 10 - 
— — & a vi 
Fd — 2 — 3 * 
p 22 4 ; 


FDC 
a 


— . a Tu f W , * 
Y PI.” ted 3 N * 4 og} * n ln 1 
* N r 8 K ” \ I * 
22 U 0 * « * _—_— err F 5 TED LA”. 5 ern * 
7 4 TW" 7,300 8 * X TY ED 3s TY VE Ll 0 . 
A. ob . eee 20 
os; - 2 Y * * 4 1 ” * * 4 
: * 
8 4 - 


"62 _ ' *ELEMENTS'OF THE 


der to purify their black copper, and render it mil 
leable, the ſmelters content themſelves. with roaſt 
ing it, and melting it repeatedly, that the metall 

ſubſtances which are not ſo fixed as copper may hy 

+ diflipated by ſublimation, and the reſt ſcorified þ 
fuſi 1 | | | 


PROCESS II. 


1 


To de priue Copper of its Phlogifton by Calcination, 


1 in. filings into a teſt, and {vi 
it under the muffle of a cupelling furnace 
light the fire, and keep up ſuch a degree of hea 
as may make the whole quite red, but not enough 
to melt the copper. The ſurface of the coppe 
will gradually loſe. its metalline ſplendour, and put 
on the appearance of a reddiſh earth. From time 
to time ſtir the filings with a little rod of copper u 
iron, and leave your metal expoſed to the ſame d- 
-gree,of fare till it be entirely calcined. 


OBSERVATION:S. 


In our obſervations on the preceding proceſs 
took notice that copper, in fuſion, calcines mon 
Nowly, and leſs eafily, than when it is expoſed toi 
degree of fire barely ſufficient to keep it red-h0l, 
without melting it; and therefore, the deſign he 

_ being to calcine it, we have directed that degree 
heat only to be applied. | 

The cupelling furnace is the fitteſt for this opt 

ration, becauſe the muffle is capable of receivin 


ſuch a flat veſſel as ought to be uſed on this 7 
* 100, 
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on, and communicating to it a great deal of heat; 
chile, at the ſame time, it prevents the falling in 
f any coals, which, by furniſhing the copper wick 
reſh phlogiſton, would greatly prejudice and pro- 
act the operation. 

As copper calcines wich great difficulty, this o- 
ration is extremely tedious: nay, though copper 
ath ſtood thus expoſed to rhe fire for ſeveral days 
ad nights, and ſeems perfectly calcined, yet it fre- 
uently happens that, when you try afterwards to . i 
elt it, ſome of it reſumes the form of copper: Aa 
roof that all the copper had not loſt. its | | 
on. Copper i is much more expeditiouſly 


pblogt- 
deprived” | 
f its phlogiſton-by calcining it in a crucible with i 
itre, 1 
The calx of copper perfectly calcined is with 


reat difficulty brought to fuſion: yet, in the focus 
a large burning glaſs, it melts and turns to a 
ddiſh and almoſt opaque glaſs. _ 74 
By the proceſs here delivered, you may likewiſe 
alcine all other metalline ſubſtances, which do not 
elt till they be thoroughly red hot. As to thoſe: 
ſaich melt before they grow red, they are eaſily: 
ough calcined, n e they are in Wir. 


2 
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PR OCESS Iv, 


To refuſeirate the Cats of Coppe per, ay ad it þ 
Copper; by refloring its Phlogiſlon. 


IX the calx of copper with thrice as mud 

of the black flux; put the mixture into | 

155 crucible, ſo as to fill two thirds thereof, a 

over it put a layer of ſea- ſalt a finger thick. Cord 

the crucible, and ſet it in a melting furnace; het 

it gradually, and' keep it moderately red till the cs 

_ crepitation of the ſea-falt be over. Then raiſe tb 

fire 'confiderably by means of a good pair of pe 

petual bellows : ſatisfy yourſelf that the matter! 
1 in perfect fuſion, by dipping into che crucible 
5 iron wire; continue the fire in this degree for hil 
a quarter of an hour. When the crucible is col 

you will 6nd at its bottom a button of very f 
copper, which will eaſily ſeparate from the falin 

ſeoria at top. 


OBSERVATIONS. 


What hath been ſaid before on the ſmelting! 


copper ores may be applied to this proceſs, as bell 
the very ſame.” The obſervations there adds 
mould therefore be conſulted on this occaſion, 
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© PROCESS v. 
| To diſſolve Copper in the. Mineral Acids.- 
it vl J ; 


3 Na ſand-bath; in a very gentle heat, ſet a: 

' matrafs containing ſome copper filings:; pour 
them twice their weight of oil of vitriol. That 
id will: preſently attack the copper. Vapours - 
ill rife, and iſſue ort of the neck of the matraſs. 
vaſt number of bubbles will afcend from the 
rface of the metal to the top of the liquor, and 
e liquor will acquire a beautiful} blue colour. 


ſe tl 1 h abs vn 
* hen the copper is diffolved, put in a little and a 9 
ol le more, tilt you perceive the acid no longer acts | 
le 1 don it. Then decant the liquor, and let it ftand- 3 i 


iet in a cool place, . In a ſhort time great num- 
rs. of beautiful blue cryſtals will - ſhoot in it. 
heſe cryſtals are called vit#icl ef copper, or blue 


! 1 tridl, They diſfolve eaſily in water. 
OBSERVATIONS. 
The vitriolic acid perfectiy diſſolves copper: | 
of ich is alfo ſoluble in all the acids, and even in 
b any other menſtruums. y 


This acid may be ſeparated from the copper 
nich it hath diſſolved by diſtillation only: but the © 8 


_ ration requires a fire of the utmoſt violence... . i 
ie copper remaining after it muſt be fuſed with 9 
black flux, to make it appear in its natural 
m; not only becauſe it ſtill retains a portion of ; 

P R VE acid, but alſo becauſe ir hath loſt part of its 


logiſton by being diſſolved therein. The black 
X is very well adapted both to abſorb the acid 
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4 


that remains united with the copper, and to reſtoy, 
the phlogiſton which the metal hath loſt, 

The moſt 'uſual method of ſeparating copyg 
from the vitriolic acid is by preſenting to that ach 
a metal with which it hath a greater” affinity tha 
with copper. Iron being ſo-qualified is conſequent. 
ly very fit to bring about this ſeparation. Whe 
therefore plates of iron well cleaned are laid in: 
ſolution of blue vitriol, the acid ſoon begins to a 
upon them, and, by degrees, as it diflolves them 
depoſites on their {ſurfaces a quantity of copper i 
proportion to the quantity of iron it takes. uy 
The copper thus precipitated hath the appearan« 
of ſmall leaves or ſcalcs, exceeding thin, and of x 
beautiful copper colour. Care muſt be taken t 
ſhake the iron-plates , now and then, to make th 
{cales of copper fall of, which will otherwite cove 


them entirely, hinder the vitriolic acid from attack 0 
ing the iron, and fo put a ſtep to the precipitatiuſÞc ir 
of the remaining copper.. OED wffl; 
When theſe {Ara of copper ceaſe to ſettle on MHhen 
clean iron plates, you may he ſure all the copper ti cone 
was in the liquor is precipitated, and that this me 
quor, which was a ſolution of copper before Th. 
precipitation, is a ſolution of iron after it, Ho three | 
here two operations are performed at one and file 
ſame time; to wit, the precipitation of the coppe ut. 
and the diſſolution of the iron. | rice 
The copper thus precipitated requires only to Fut 
ſeparated from the liquor by filtration, and meli_W'h a 


with a little black flux, to become a very fine mi 
jeable copper. : 
The copper may alſo be precipated out of a { 
latzon of blue yitriol by the interpoſition of a fi 
alkali, This precipitate is of a greeniſh blue d 
lour, and requires a much greater quantity oft 
black flux to reduce it. | 

Copper diflolves in the nitrous acid, in the" 


rine acid. and in agua regis ; from all of vida 
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or MW: be ſeparated by the ſame methads as arc here 
dered with regard to the vitriolic acid. 


1 


8 


— 
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CH AP. IV. i ot 88 
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PRUCESS'L 


To. ſeparate Iron from its Ore. 


DOUND into a coarſe powder the martial ſtones 

or earths out of which you deſign to extract | 
tie iron: roaſt this powder in a teſt under the Ss 
fe for ſome minutes, and let your fire be briſk, | 


n ben let it cool, beat it very fine, and roaſt it a 
r Hu cond time, keeping it under the muffle till it emit: 
lis more ſmell, BL 

c Then mix with this powder a flux compoſed of 


ree parts of nitre fixed with tartar, one part of 
file glaſs, and half a part of borax and charcoal- 
iſt, The doſe of this reducing flux muſt be 
rice the weight of the ore. | q 
Put this mixture into a good crucible ; cover it 
th about half a finger thick of ſea- ſalt; over the 
ucible put its cover, and lute it on with Windſor- 
am made into a paſte with water. Having thus 
epared your crucible, ſet it in a melting furnace, 
hich you muſt fill up with charcoal. Light the 
e, and let it kindle by gentle degrees, till the 
ucible becomes red-hot. When the decrepitation 
the ſea-ſalt is over, raiſe your fire to the higheſt 
be blaſt of a pair of perpetual bellows, or ra- = 
r ſcreral. Keep up this intenſe degree of 3 3 

or "a: 
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for tree quarters of an hour, or an whole hort; 
taking care that during all this time the furnace h 
kept conſtantly. filling up with freſh.coalsas the for. 
mer conſume. Then take your crucible out of the 
furnace ; ſtrike the pavement on which you ſet ir 
ſeveral times with a hammer, and let it ſtand 90 
cool: break it, and you will ſind therein. a regulu 
of iron covered with ſlag. | 
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OBSERVATIONS. 


Iron ore, like:all others, requires roaſting, to ſe 
parate from it, as much as poſſible, the volatik 
minerals, ſulphur and arſenic, which being mixel 
with the iron would render it unmalleable. Indeed 
it is ſo much the more neceſſary to. roaſt theſe ore, 
as iron is, of all. metallic ſubſtances, that which hy 
the greateſt: affinity. with thoſe. volatile minerals; 
on which account no metallic ſubſtance whatere 
is capable of ſeparating. it from them by fuſion and 
precipitation. 
Fixed alkalis, it is true, have a greater affiniſ 

than iron with .ſulphur ; but then the compoſition 
which a fixed alkali forms with ſulphur is capabt 
of diſſolving all metals. Conſequently, if you do nd 
diflipate the ſulphur by roaſting, but attempt to { 
parate it from the iron by melting the ore with! 
ſixed alkali, the liver of ſulphur formed in the ops 
ration will diſſolve the martial. part; ſo that aftct 
the fuſion you will find little or no regulus. 

All iron ores in general. are refractory, and ol 
fuſible than any other; for which reaſon a mud 
greater proportion of flux, and a much more V 
lent degree of fire, is required to ſmelt them. Ont 
principal cauſe why theſe ores: are ſo refractory 
the property which iron itſelf has of being extreme, 
ly difficult to faſe, and of reſiſting the action d 
the fire ſo much the more as it is purer, and furibe 
removed from its mineral ſtate. Among all tt 

| metav» 
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etallic fubſtances it is the only one that is leſs fu- 
le when combined with that portion of phlo- 
ſton which gives it the metalline form, than 
hen it is deprived thereof, and in che form of a 
Ix, | 3 „ 
In fmelting-houſes iron ore is fuſed amidſt char- 
al, the phlogiſton of which combines with the 
artial earth. and gives it the metalline form. 
he iron thus melted runs down to the bottom of 
e furnace, from whence it is let out into large 
oulds, in which it. takes the ſhape of ob- 
ng blocks, called Pigs of iron. This won is ſtill 
al; impure, and quite unmalleable. Its want of 
x0 eriny after the firſt melting arifes partly from 
decience, that, notwithanding the previous roaſting 
ore ich the ore underwent, there ſtill remains, after 
hahe firſt fuſion, a conſiderable quantity of ſulphue © -- 
rab arſenic combined with the metal. 
ev A certain quantity af quick-lime, er of ſtones 
an: will burn to lime, is frequently mixed with 
In ore on putting it into the ſmelting furnace, 
Hniſde lime being an abſorbent earth, very apt to u- 
ſari te with ſulphur and arſenic, is of uſe to feparate 
pad oſe minerals from the iron. 
0 nat is alfo of uſe to mix ſome ſuch matters with 
to b e ore, when the ſtones or earths which naturally 
rich! company it are very fuſible; for, as the iron is of 
cope cult fuſion, it may happen that the earthy mat- 
aft mixed with the iron fhall melt as eaſily as the 
tal, or perhaps more eafily, In ſuch a caſe 
ere is no ſeparation of the earthy from the me- 
ne part, both of which melt and precipitate 
gether promiſcuouſly : now quick-lime, being 
tremely refractory, ſerves on this occaſion to 
* the melting of thoſe matters which are too 
Ile, 8 | ; | h 
Let quick-lime, notwithſtanding its. refractory 
ality, may ſometimes be of uſe as a flux for iron. 
us is the cafe when the ore happens to be = 
me 


cult to reduce, it is uſually neglected even thouy 
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bined. with ſubſtances, which, being united wii 
lime, render it fuſible : ſuchare all arſenical tt 
ters, and even ſome earthy matters, which ben en 
combined with quick-lime make a fuſible cf 
pound, 
When the ore of an iron mine is found dif 


it berich ; becauſe-iron being very common, peo 
chaſe to work thoſe mines only whoſe ores an 
ſmelted with the moſt eaſe, and require the lei 
conſumption of wood. 
_ Yet refractory ores are not to be altogether x 
jected, when another iron ore of a different quali 
ts found near hem. For it often happens th 
two ſeveral iron ores, which being worked {ex 
rately are very difficult to manage, and yield 
Aſt but bad metal, become very tractable, a 
yield excellent iron, when ſmelted together: at 
accordingly ſuch mixtures are often made at ira 
works. 4 
 'Fhe iron obtained from ores by the fixſt fuln 
may be. divided into two forts The one, wht 
cold, reſiſts the hammer, doth: not eaſily brei 
and is in ſome meaſure extenſible on the anvil; h 
if ſtruck with a hammer when. red-hot flies int 
many pieces: this ſort of iron hath always a ni 
ture of ſulphur in it. The other ſort, on the co 
trary, is brittle when cold, but ſomewhat dui 
when "red-hot, This iron is not ſulphurated,! 
naturally of a good quality, and its brittleneſs arik 
from its metalline parts not being ſufficiently colt 
pacted together, | 
Iron abounds ſo much, and is ſo univerſally 
fuſed through the earth, that it is difficult to find 
body in which there is none at all: and this hi 
led ſeveral chymiſts, even men of great fame, ini 
the error of thinking that they had tranſmuted in 
iron feveral ſorts of earths in which they ſuſped 
no iron, by combining them with. an inflamms 
3 | 1 matt 
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atter ; Whereas, in fact, all they did was to give 
- metalline form to a true martial earth, Which 


vith 
na 


all ppened to be mixed with other earths. 

ON F123 *. 

lf * enen s 
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Wl. PROCESS II. 

ö a0 


To render Pig- iron and brittle Tron malleable. 


TO an earthen veſſel widening upwards put 
ſome charcoal-duſt, and thereon lay the pig- 
n which you propoſe to render ductile; cover it 
over with a quantity of charcoal; excite the fire 
lently with a pair, or more, of perpetual bellows 
the iron melt. If it do not readily flow and 
m a great deal of flag on its ſurface, add ſome 
rv. ſuch as a very fuſible ſand. . 
hen the matter . is in fuſion keep ſtirring it 
m time to time, that all the parts thereof may 
qually acted on by the air and the fire, On the 
face of the melted iron ſcoriæ will be formed, 
ch mutt be taken off as they appear. At the 
e time you will ſee a great many ſparkles darted 
om. the ſurface of the metal, which will form 
ort of fiery ſhower. By degrees, as the iron 
ys purer, the number of theſe ſparkles dimi- 
es, though they never-vaniſh intirely. When 
few Tparkles appear, remove the coals which 
er the iron, and let the flag run out of the veſſel: 
reupon the metal will grow ſolid in a moment. 
e it out while it is ſtill red-hot, and give it a 
ſtrokes with a hammer, to try if it be ductile. 
t be not yet malleable, repeat the operation a 
nd time, in the ſame manner as before. Laſt- 
ory hen it is thus ſufficiently purified by the m 
wor 


1 
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the method here preſcribed, it is a proof that th 
ore from which this iron was extracted ought toh, 


work it for a long time on the anvil, extending 
different ways, and making it red-hot as often x 


there is occaſion. Iron thus brought to the nec H 
fary degree of ductility, ſo as to yield to the ha rve 
mer, and ſuffer itſelf to be extended every W ch 
either hot or cold, without breaking to bits, Md 
even cracking in the leaſt, is very good and yenlliffarts 
pure. If it cannot be brought to this degree Hon 


mixed with other ores ; but it frequently requir 
2 great number of trials to obtain an exact knoy 
ledge of the quality and proportion of thoſe oth 
orcs with which it is to be mixed. 


OBSERVATIONS. 


The brittleneſs and ſhortneſs of pig-iron aril 
from the heterogeneous parts which it contain 
and.which could not be ſeparated from it by t 
firſt fulion. Theſe extraneous matters are uſual 
ſulphur, arſenic, and - unmetallic earth, and allo 
ferruginous carth ; but ſuch as could not be con 
bined with the phlogiſton as it ought to be, ino 
der to have the properties of a metal, and mil 
therefore be conſidered as heterogeneous, with i 
ſpe& to the other well conditioned martial pi 
tele. 72 

The pig - iron by undergoing repeated fuſions, 
freed from thoſe heterogeneous matters; th0 


which are volatile, ſuch as ſulphur and arſcipth. 
being diſſipated, and the unmetallic matters beiſhver t 
ſcorihed. As to the ferruginous earth, which ett 
not at firſt acquire the metalline form, it becohgntriv 


true iron ar laſt; becauſe among the coals \! 
which it is encompaſſed, it meets with a ſuffict 
quantity of phlogiſton to reduce it to metal. Ch 
coal is alſo neceſſary on this occafon, that it n 
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ontinually furniſh phlogiſton to the iron, which 
ould otherways be converted into a calx. 12 5 
Hammering the red-hot iron, after each fuſion, 
rves to force out from amongſt the martial parts 
ch earthy matters as may Happen to remain there, 
nd ſo to — into cloſer contact the metalline 
arts which were ſeparated before by the interpoſi- 
on of theſe heterogeneous matters, 


PROCESS III. 


To convert Tron in to Steel. 


4 


AKE ſmall bars of the beſt iron; that is, 
of ſuch as is malleable both hot and cold; 
t them on their ends in a cylindrical earthen veſ- 
I, whoſe depth is equal to the length of the bars, 
din ſuch a-manner that they may be an inch di- 
ant from each other, and from the ſides of the 
cible, Fill the veſſel with a cement compound- 
of two parts of charcoal, one part of bones 
rnt in a cloſe veſſel till they become very black, 
d one half part of the aſhes of green wood; hav- 
g firſt pulverized and thoroughly mixed the whole 
gether, Take care to lift up the Iron bars a lit- 
„ to the end that the cement may cover the bot- 
m of the veſſel, and ſo that there be about thę 
pth of half an inch thereof under every bar: 
ver the erucible and late on the cover. 

det the crucible thus prepared in a furnace, ſo 
ntrived that the crucible may be ſurrounded with 
als from top to bottom: for eight or ten hours 
ep up ſuch a degree of fire that the veſſel may 
moderately red; after this take it out of the 
Mace; plunge your little iron bars into cold 
Vol, II. ene 


74 ELEMENTS OF THE 


water, and ydu will find them converted in 
ſteel. 1 | 


OBSERVATIONS. 


The principal difference between iron and ty 
conſiſts in this, that the latter is combined with: 
greater quantity.of phlogiſton than the former, 
It appears by this experiment, that, to mak 

iron unite with an inflammable matter, it is not ne 
ceſſary it ſhould be in fuſion; it is ſufficient thy 
it be ſo red-hot as to be opened and ſoftened by 
the fire, 

Every kind of charcoal is fit to be an ingredient 
in the compoſition of the cement employed to mak: 
ſteel, provided it contain no vitriolic acid. Hoy: 
ever, it hath been obſerved that animal coals pro: 
duce a ſpecdier effect than others: for which ren 
{on it is proper to mix ſomething of that kind wil 
charcoal-duſt, as above directed. 

The following figns ſhew that the operation hat 
ſucceeded, and that the iron is changed into gout 
ſteel. 

This metal being quenched in cold water, as pr 
poſed above, acquires ſuch an extraordinary degrtt 
of hardneſs, that it will by no means yield to an 
impreſſion of the file or hammer, and will ſoone 
break in pieces than ſtretch upon the anvil. An 
here it is proper to obſerve, that the hardneſs 0 
ſteel varies with the manner in which it is quench 
The general rule is, that the hotter the ſteel! 
when quenched, and the colder the water is! 
which you quench it, the harder it becomes. 
may be deprived of the temper thus acquired, ! 
making it red-hot, and letting it cool flowly ; i 
" is thereby ſoftened, rendered malleable, avd "i 
file will bite upon it. For this reaſons the arti 
who work in ſteel begin with untempering it, il 


they may with more caſe ſhape it into the tool tb 
inten 
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tend to make. They afterwards new-temper the 
hol when finiſhed, and by this ſecond temper the - 
cel recovers the ſame degree of hardneſs it had 
cquired by the farit temper; 

The colour of ſteel is not ſo white as that of 
on, but darker, and the grains, facets, or fibres, 
hich appear on breaking it, are. finer than thoſe 
bſerved in iron. Irs; 
If the bars of iron thus cemented: in order to 


7 J onvert them into ſteel be too thick, or not kept 
chung enough in cementation, they will not be turned 
d e ſteel throughout their whole thickneſs: their 


urfaces only will be ſteel to a certain depth, and 
ze centre will be mere iron; becauſe the phlo- 
ſton will not have thoroughly penetrated them, 


mak 
Hon Dn breaking a bar of this ſort, the difference in co- 
; pro our and grain between the ſteel and the iron is 


ery viſible, 

It is eaſy to deprive ſteel of the ſuperabundant 
juantity of phlogiſton which conſtitutes it ſteel, 
ad thereby reduce it to iron, For this purpoſe it 
deed only be kept red-hot ſome time, ke 
nat no matter approach it all the while, that is 
apable of refunding to it the phlogiſton which 
he fire carries off. The ſame end is ſtill ſooner - 
obtained by cementing it with meagre hungry mat- 
ers, capable of abſorbing the phlogiſton ; ſuch 
_ calcined to whiteneſs, and cretaceous 
arths, 

Steel may alſo be made by fuſion ; or pig-iron 
nay be converted into ſteel, For this purpoſe the 
ame method muſt be employed as was above di- 
ected for reducing pig-iron into malleable iron; 
mth this difference, that, as ſteel requires more 
e llogiſton than is neceſſary to iron, all the means 
uſt be made uſe of that are capable of introduce- 
g into the iron a great deal of phlogiſton ; ſuch 
s melting but a ſmall quantity of iron at a time, 
nd Keeping it conſtantly encompaſſed with abun- 
G2 - dance 
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dance of charcoal ; reiterating the fuſions; taking 
care that the blaſt of the bellows directed along 
the ſurface of the metal do not remove the coal 
that cover it, &c. And here it muſt be obſerved, 
that there are ſome ſorts of pig-iron which it is 
very difficult to convert into fteel by this method, 
and that there are others which ſucceed very rex 
dily, and with ſcarce any trouble at all. The ors 
which yield the laſt- mentioned fort of pig - iron are 
called fteel ores, Steel made by this means mu Hirt c 
be tempered in the fame manner as that made h 
cementation *®, [ny 


PROCESS I. 
The Calcination of Iron. Sundry Saffrons of Mars, on 


AK filings of iron, in what quantity you 4e. 

L pleaſe; put them into a broad unglazed ear- 
then veſſel; ſet it under the muffle of a cupelling 
furnace; make it red-hot; ſtir the filings frequent 
ly; and keep up the ſame degree of fire till the 
iron be wholly turned into a red powder. 


OBSERVATIONS. 
Iron eaſily loſes its phlogiſton by the action of 


fire. The calx that remains after its calcination s 
exceeding red ; which makes this be thought the 
natural colour of the earth of that metal. It hat 
accordingly been obſerved, that all the earths and 


* Mr, Reaumur hath obliged the publick with a treatiſe on the 
means of converting iron into ſteel, in which he hath exhauſted tit 
ſubject. Such as defire the ampleſt and moſt uſeful inſtructions 9 
tl. at part of metallurgy, wculd do well to conſult his work. | 
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ing ones, which either are naturally red, or acquire 
ong hat colour by calcination, are ferruginous. 

ore yellowiſh red colour which every calx of 
red, on hath, in whatever manner it be prepared, hath 
t sWrocured the name of crocus or ſaffron to every 
00% reparation of this kind, That made in the man- 
re>W-r above directed is called in medicine crocus mar- 


is aſtringens. 
The ruſt produced on the ſurface of iron is a 

rt of calx of iron made by the way of diſſolution. 

he moiſture of the air acts upon the metal, diſ- 

ves it, and robs it of ſome of its phlogiſton. 

his ruſt is called in medicine crocus martis aperi- 
;: becauſe it is thought that the ſaline parts, 
y means whereof the humidity diflolves the iron, 

main united with the metal after its diſſolution, 
nd give it an aperitive virtue. The anothecaries 
repare this ſort of ſaffron of mars by expoſing. 
on filings to the dew, till they be turned entire- - 
to ruſt ; which is then called /affron of mars 
ade. 

Another ſaffron of mars is alſo prepared in a 
uch ſhorter manner, by mixing filings of iron 

th pulverized ſulphur, and moiſtening the mix- 
re, which after ſome time ferments and grows* 
dt. It is then ſet on the fire; the ſulphur burns- 
ray, and the maſs is kept ſtirring till it become a- 
d matter, This ſaffron . is nothing but iron dif: 
Ived by the acid of ſulphur, which is known to- 
of the ſame nature with that of vitriol ; and» 
nſequently this ſaffron of mars is no way diffe- 
it from vitriol calcined to redneſs. 
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PROCESS v. 
Iron diſſolved by the mineral Acids. 


Door any mineral acid whatever into a matrak 
with ſome water; ſet the matraſs on a ſand 
bath gently heated; drop into the veſſel ſome fi 
' 1ngs of iron: the phenomena which uſually accon 
pany metalline diflolutions will immediately appear, 
Add more filings, till you obſerve the acid hat 
loſt all ſenſible adtion upon them: then remon 
your matraſs from the ſand-bath ; you will find i 
it a ſolution of iron, 


OBSERVATIONS. 


Iron is very eafily diflolved by all the acids. | 
you make uſe of the vitriolic acid, care muſt þ 
taken to weaken it with water, in caſe it be concen 
trated ; becauſe the diſſolution will ſucceed the bet 
ter. The vapours that riſe on this occaſion are ii 
flammable ; and if a lighted paper be held to ti 
mouth of the matraſs, eſpecially after keeping | 
ſtopt for ſome time and ſhaking the whole gent) 
the ſulphureous vapours take fire with ſuch rapid 
95 as to produce a conſiderable exploſion; which 

metimes ſtrong enough to burſt the veſſel into 

thouſand pieces. This ſolution hath a green 0 
lour, and is in fact a fluid green vitriol, whid 
wants nothing but reſt to make it ſhoot into ci 
ſtals. 

If you make uſe of the nitrous acid, you m 
ceaſe adding more filings when the liquor, ft 


ſtanding {till ſome moments, becomes turbid ; . 
WW 


— 
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en this acid is impregnated with iron to a cer- 
a degree, it lets fall ſome of that which it had 
olved, and becomes capable of taking up freſh 
ngs. Thus by conſtantly adding new ſupplies of 
n, this acid may be made to diflolve a much 
-ater quantity thereof than is neceſſary to ſatu- 
e it entirely, This ſolution is of a ruſſet colour, 
d doth not cryſtallize, 

If the weather be not extremely cold, and the 
ids have a proper degree of ſtrength, the ſand- 
th is unneceſſary, as the diſſolution will ſucceed 
well without it. 


tral; 
and. 
e fl. 


com lron diſſolved by acids may be ſeparated there- 
pear Wm, like all other metallic ſubſtances in the ſame 
bhat@-cumſtances, either by the action of fire, which 
1 ries off the acid and leaves the martial earth, or 
nd in 


the interpoſition of ſubſtances which have a 
eater affinity than metallic ſubſtances have with 
ids; that is, by abſorbent earths and alkaline 
Its, By whatever means you ſeparate iron from 
acid ſolvent, it conſtantly appears, after the ſe- 


s. ration, in the form of a yellowiſh red powder; 
iſt cauſe it is then deprived of moſt of the phlogiſ- 


to which it owed its metallic form : whence it 
reaſonable to think, that this is the proper co- 
r of martial earth. 


o All theſe precipitates of iron are true ſaffrons of 
ing ers, which, as well as thoſe prepared by calcina- 
zenten, are {o much the further removed from the 
rapiiß ure of a metal, the more they are deprived of 
hich heir phlogiſton. Thence it comes that they are 
into ere or leſs ſoluble by acids, and more or leſs 
en cofracted by the magnet: as no ferruginous earth, 
which" ictly deprived of all inflammable matter, is 
to cr attracted by the magnet, or ſoluble by 
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PROCESS I. 
To extract Tin from its Ore. 


Beal your tin ore into a coarſe powder, and} 
waſhing carefully ſeparate from it all the het 
rogeneous matters, and ores of a different kin 
that may be mixed therewith. Then dry it, ar 
roaſt it in a ſtrong degree of fire, till no more ut 
ſenical vapour rife from it. When the ore is roa 
ed, reduce it to a fine powder, and mix it thi 
roughly with twice its weight of the black flux we 
dried, a fourth part of its weight of clean in 
filings, together with as much borax and pitch : p 
the mixture into a crucible ; over all put ſea-faltt 
the thickneſs of four fingers, and cover the cru 
ble cloſe. 
Set the crucible thus prepared in a melting 
nace: apply at firſt a moderate and flow degree 
fire, till the flame of the pitch, which will eſcaj 
through the joint of the cover, diſappear entire 
Then ſuddenly raiſe your fire, and urge it with! 
pidity to the degree neceflary for melting the who 
mixture. As ſoon as the whole is in fuſion tak 
the crucible out of the furnace, and ſeparate d 
- regulus from the ſcoria, 


01 
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OBSERVATIONS, - 

{11 tin ores contain a conſiderable quantity of 

znic, and no falphur at all, or at moſt very lit- 
Hence it comes that, though tin be the light- 

Jof all metals, its ore is nevertheleſs much hea- 
r than any other; arſenic being much heavier 


d always contain a pretty large proportion; 
is ore is moreover very hard, and is not 
ught to a fine powder with ſo much eaſe as the 


heſe properties of tin ore furniſh us with the 
ans of ſeparating it. eaſily by lotion, not only 
m earthy and ſtony parts, but even from the o- 
r ores which may be mixed with it, And this 


and f the greater advantage on two accounts, viz. 


> het auſe tin cannot endure, without the deſtruction 
buzz great part thereof, the degree of fire neceſſary 
it, Aeorify the-refrattory matters which accompany 
ore u 


* and again becaufe this metal unites ſo eaſily 
s roal 


it the 
ux Wi 
in ire 
ch : nit before the fuſion. LIKES 
a-falt Wit ſometimes the iron ore confounded with that 
e cruqn is very heavy, and is not eaſily pulverized ; 
nce it comes to paſs that it cannot he ſeparated 
from by waſhing _ In that caſe the mag- 


ion, it would be found adulterated with a mix- 


ing 


egree NMuſt be employed to ſeparate it, after the ore 
| elcal been roaſted. | | 
. aſting is moreover neceflary for tin ore, in 
With! 


to diſſipate the arſenic which volatilizes, cal- 
, or deſtroys one part of the tin, and rgduces 
ſt to a ſhort, brittle ſubſtance, like a ſemi- 
The ore is known to be ſufficiently roaſted 
no more fumes rife from it; when has _—_ 

: C 


e who 
10N (45 
rate U 


n ſulphur, of which the ores of every other 


iron and copper, the ores of which are pretty 
monly blended with tin ore, that, after the re- 


of theſe two metals, if they were not ſeparated 
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the ſmell of garlickx; and. when. it does not whit 
a clean plate of iron held over it, 8 

Tin being one of thoſe metals which are ny 
ceaſily calcined, it is neceflary in reducing its ore 
employ ſuch matters as may furnifh.it with phlq; 
ſton, In order to defend it from the contat ; 
the air, which always accelerates the calcination | 
metallic ſubſtances, the mixture is to be covey 
with ſea-ſalt ; and the addition of pitch helps 
increaſe the quantity of phlogiſton. 


PROCESS H. 


The Calcination of Tin. 


Pio an unglazed earthen diſh put the quantity Meri 
tin you intend to calcine, melt it, and keep ff 
ring it from time to time. Its ſurface will be 
vered with a greyiſh white powder: continue 
calcination till all your tin be converted into ſud 
powder, which is the calx of tin. 


OBSERVATIONS. 


1 

Though the calcination of metalline ſubſtan cnd 
is promoted by expoſing them, in powder, oral, 
filings, to the action of fire, and by ordering the a 


that they may not melt, becauſe they preſent a m 
ſmaller ſurface when melted than when unmelt 
yet we have not directed this precaution to bc! 
in calcining tin. The reaſon is, this metal » 
fuſible that it cannot endure the degree of ft 
quiſite to deſtroy its phlogiſton without melt 
and of c@uric, though tin calcines cafily, on 
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jon is nevertheleſs tedious, becauſe the melted 
tal preſents but a ſmall ſurface to be acted on by 
fire and the air. 'This inconvenience may be 
rtly remedied, and the operation greatly expedit- 
| by dividing the quantity of tin to be calcined 
o ſeveral ſmall parcels, and expoſing them to the 
in ſeparate veſſels, ſo that they may not re-unite 
zen melted, and form one ſingle maſs, 

Leaf tin caſt on nitre in actual fuſion cauſes it 
deflagrate and fulminate ; and from this mix- 
e there riſes a white vapour, which is converted 
o flowers when it meets with any obſtacle to im- 
le its flying off entirely. | N 
Mr. Geoffroy, who went through a courſe of 
periments on tin, an account whereof may be 
nin the Memoirs of the Academy of Sciences, 
nd that from the colour of the calx of that me- 
a judgement may be formed of its degree of pu- 
y, and nearly of the quantity and quality of the 
tallic ſubſtances with which it is alloyed. The 


ntij ¶Meriments tried on this ſubject by that eminent 
ep miſt are very curious. 5 . 


1 be 
nue 
o {uct 


He performed the calcination in a crucible, 
ich he heated to a cherry red, and kept up the 
e degree of fire from the beginning to the end 
the operation. The calx which formed upon 
metal, in that degree of heat, appeared like 
all white ſcales, a little reddiſh on the under 
He puſhed it to one fide as it formed, to 
bit end that it might not cover the ſurface of the 
r, 0 Wal, which, like all others, requires the contact 
ring iche air to turn it into a calx. | 

ta ug While he was making theſe calcinations, he 
n meld an opportunity of obſerving a curious fact, 
o be Mf which no body before him had ever taken 
etal H otice; probably becauſe no body had ever cal- 
f fre ned tin by the ſame method. The fact is, that 
t meliuring the calcination of the tin, whether you 
the freak the pellicle which forms on che · ſurface 5 | 
| the 


/ — 
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10 e metal while in red-hot fuſion, or whethe 

* you let it remain without touching it, you pr 
“ ceive in ſeveral places a ſmall ſwell of a ceny 
* matter, which burſts and makes its way throyy 


e the pellicle. This matter puffs up, grows bu 
& at the ſame inſtant takes fire, and darts out tl 
c ſmall whitiſh flame, as vivid and as brilliant wa 
ce that of Zinc, when urged by a fire ſtrong enouꝗ fac 
« to ſublime it into flowers. The vividneſs of W 
« flame may be further compared to that of ſeven rec 
« {mall grains of phoſphorus of urine fired mw th: 
* gently dropped on boiling water. From all 
te bright flame a white vapour exhales ; after wid rh 
© the ſwelled maſs partly crumbles down, and tur ſpo 
6 to a light white powder, ſometimes ſpotted vi Mr. 
«© red, according to the force of the fire. Af of: 
4 this momentary ignition, there arife ſtrong con 
© more numerous, or more frequent heavings if 
matter, out of which iſſues a good deal of uh en 
© fume, that may be intercepted by a cover m 
« tin- plate or copper fitted to the crucible, f C 
“appears to be the flowers of tin, which in ſon 8©!! 
* meaſure corrode thoſe metals. Hence Mr. Ge 41! 
_ « froy conjectures, with a great deal of probi ! 
* lity, that their ſublimation is promoted by a n 
<« tion of arſenic. When the cruſt formed by long 
% calx comes to be too thick, or in too great 3 
Whic 


«quantity, to be puſhed on one fide, fo as to lea 
part of the metal uncovered, Mr. Geoffroy pu 
„out the fire, becauſe no more calx would | 
„formed; the communication of the external: 
« with the tin in fuſion being abſolutely neceſi 
it thereto, as hath been already ſaid. In this 0] 
« ration it is to be obſerved that, if the fire bet 
& flow, neither the inflammation of the ſulphu 
* ous particles, nor the white fumes that riſe, 
ce be fo diſtinctly perceived, as when the fire i 
Lethe degree requiſite to keep the crucible jut ot 
" Ccherry-red heat, « M 


* _ 
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« Mr. Geoffroy having taken off this firſt calx 
began the calcination anew. In this ſecond heat 
the buddings or heavings were more conſidera- 
ble, and ſhot up in the form of cauli- flowers; 
but were ſtill compoſed of little ſcales. The 
thoroughly ealcined portion of this vegetation 
was likewiſe white and red; and the inferior ſur- 
faces of ſome little bits thereof were wholly red. 
When theſe calcinations are continued, ſulphu- 
reous vapours riſe ſeemingly of another kind 
than thoſe which appearcd in the beginning ; for 
all the calx made by the firſt heat was perfectly 
white ; whereas in the ſecond it begins to be 
ſpotted here and there with a tinge of black, 
Mr. Geoffroy was obliged to go through a courſe 
of twelve ſeveral calcinations before he could 
convert two ounces of tin into a calx, He had 
the opportunity, during theſe ſeveral calcina- 
tions, to obferve that after the fourth, and 
ſometimes after the third, the red ſpots of the 
calx decreaſe, and the black increaſe ; that the 
germinations ceaſe ; that the cruſt of the calx re- 
mains flat; that in the twelfth fire the tin yields 
no more of this ſcaly cruſt; that towards the 
end the undulations of the fuſed metal appear no 
longer; and that the ſmall remainder of calx is 
mixed with feveral very minute grains of metal, 
which ſeem much harder than tin. Mr. Geof- 
iroy could not collect a ſufficient quantity there- 
of to cupel them, and ſatisfy himſelf whether or 
no they were ſilver © 
though tin, and all the imperfect metals in gene- 
eem converted to a calx, and loſe the metalline 
m, by one ſingle calcination, and that a flight 
e yet 1500 are not wholly deprived of their 
ogiſton : for if the ealx ot tin, for inſtance, 
pared according to the proceſs above delivered, 
caſt upon nitre in fuſibii it will make that ſalt 
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that it ſtill contains much inflammable matter. f 
therefore a calx be required abſolutely free fra 
phlogiſton, this firſt ealx muſt be re · calcined hi 
more violent fire, and the calcination continue me 
till all the phlogiſton be diſſipated. 
. — — being deſirous of having hi 
tc calx of tin very pure and perfectly calcined, e 
“ poled once more to the action of fire the twely 
c portions of calx obtained by his former calcins 
© tions. But, as it would have been too tediq 
* to re-calcine them all ſcparately, he made fou 
* parcels of the whole, each conſiſting of thun 
taken according to the order in which they wen 
&« firſt calcined ; and gave to each a fire ſufficient 
&« ly ſtrong, and long enough continued, to c 
cine them as thoroughly as was poſſible, Aft 
“this ſecond calcination he found them all of 
“ moſt beautiful white, except the firſt parcel: 4 
«© that conſiſted of the portions obtained by th 
«© three firſt heats, in all of which there were ſcal 
„ tinged with red, it {till retained a ſtain of carn 
tion, though hardly perceptible, Agreeablyt 
the general rule, the two ounces of tin gained 
© weight by being thus calcined ; and the .increa 
e was two drams and fifty-ſeven grains. 
Mr. Geoffroy obſerves that no tin, but vii 


he 


is abſolutely pure, will yield a perfectly whi ay 
*« calx. He calcined in this manner ſeveral ogy 
e parcels of tin that were impure and variow... - 
c alloyed; each of which produced a calx diff the 
« ently coloured, according to the nature Mn i; 
« quantity of its alloy: whence he juſtly conclud: recip 
e that calcination is a very good method of try: 
« the fineneſs of tin, or its degree of purity.” 7 gol! 
particulars of Mr, Geoffroy's experiments on Heir 0 

ſubject, which are very curious, may be ſeen in x. 

Memoirs of the Academy for 1738; If 
It is proper to take notice that a man ſhould n on 
Ktu 


very cautious how he expoſes himſelf to the vapon 


/ 


PRACTICE OF CHYMISTRY. 87 


a, becauſe they are dangerous; this metal be- 
ig very juſtly ſuſpected by Geymiſts of containing 
mething arſenical. 1 


"_ 


PROCESS vn. 


te difſolution of Tin by Acids.. The Smoking liguor 
4 4 of Libavius. 


UT into a glaſs veſſel what quantity you pleaſe 
of fine tin cut into little bits. Pour on it thrice 
much aqua regit, compounded of two parts a- 
fortis weakened with an equal quantity of very 
re water, and one part ſpirit of ſalt. An ebul - 
tion will ariſe, and the tin will be very rapidly diſ- 
ved; eſpecially if the quantities of metal and of 
ua regis be conſiderable. | 


OBSERVATIONS. 


Tin is ſoluble by all the acids ; but agua regis dit- 
dives it beſt of any. Yet in this diſſolution it 
dmes to paſs that part of the diſſolved tin precipi- 
tes of its own accord to the bottom of the veſlel, 
the form of a white powder, This ſolution of 
is very fit for preparing the purple- coloured 
Fecipitate of gold. For this purpoſe the ſolution 
tin muſt be let fall, drop by drop, into a ſolution 
gold. Spirit of nitre diſſolves tin nearly as aqua 
gi does; but it occaſions a greater quantity of 
. 
it two or three parts of oil of vitriol be poured 
one part of tin, and if the veſſel in which the 
Xure is made be expoſed to ſuch a degree of 
H 2 heat 


— 


heat as to evaporate all the moiſture, there will y. 
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main a tenacious matter ſticking to the ſides of t 
veſſel. If water be poured on this matter, and j 
be then expoſed a Boks time to the fire, it wil 
diſſolve entirely, excepting a ſmall portion of 
glutinous ſubſtance, which alſo may be diffolved i 
freſh oil of vitriol. 

The acid of ſea-ſalt may be combined with th 
by the following procefs. Mix perfectly, by trim 
ration in a marble mortar, an amalgam of tw 
ounces of fine tin, and two ounces and a half 0 
quickſilver, with as much corroſive ſublimate, 4 
ſoon as the mixture is completed, put it into a gli 
retort, and diſtill with the ſame precautions as w 
directed to be uſed in preparing concentrated an 
ſmoking acids. There will firſt come over into th 
receiver ſome drops of a limpid liquor, which yl 
be ſoon followed by an elaſtic ſpirit that will iflu 
out with impetuoſity, At laſt ſome flowers, an 
a ſaline tenacious matter, will rife into the neck d 
the retort. Then ſtop your diſtillation, and po 
into a glaſs bottle the liquor you will find in dt 
receiver. This liquor continually exhales a con 
derable quantity of denſe, white fumes,. as long! 
it is allowed to have a free communication with tit 
air. 

The product of this diſtillation is a combinatio 
of the acid of ſea-ſalt with tin. As the affinity d 
tin with this acid is greater than that of mercur 
the acid contained in the corroſive ſublimate qu 
the mercury, wherewith it was united, to join til 
tin; which it volatilizes ſo as to make it riſe wil 
itſelf in a liquid form. We make uſe of the amd 
gam of tin with quickſilver, becauſe we are ther 
by enabled to mix the corroſive ſublimate perfect) 
therewith, as the ſucceſs of the operation requi* 
it ſhould be. | 

In this experiment the tin is volatilized, and 0 


acid of ſea- ſalt, which is excecdingly concentruſ 


PRACTICE OF CY. . in 
es of inceflantly in the form of white vapours. 
e nis compound is known in chymiſtry by the name 
dhe Smoking liver of Libavius; a name derived- 
wu nm its quality; and from its inventor; Tin diſ- 
ved by acids is eaſily ſeparated from them by al- 
alis. It always precipitates in the form of a white 
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PROCESS I. 
To extract Lead from its Ore. 


powder ; mix 1t with twice its weight of the 


nat ck flux, and one fourth of its weight of clean 


nity Mon filings and borax ; put the whole into a cruci- 
ru: capable of containing at leaſt thrice as much; 
e boy er all put ſea-falt four fingers thick; cover the 
oin th 


ucible ; lute the juncture; dry the whole with a 


ſe vate heat, and ſet it in a melting furnace. (i 


e ami 
> there 
er fed. 
equi 


and thi 


utyated 
fit 


e {ea-ſalt decrepitate, and after the decrepitation 
(mall hiſſing in the crucible. Keep up the ſame 
gree of fire till that be over. 27861538 
[hen hrow in as many coals as are neceſſary to 
"2.7017 Operation. entirely, and raiſe the fire 


11 


ic s co bring the whole mixture into per- 


th UT Aving roaſted your lead ore reduce it to a fine 


Make the crucible moderately red: you will hear 
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.. "becomes ſo to ſuch a degree as in ſome meaſurck 
perform, on this occaſion, the office of a flux. 
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fect fuſion. Keep up this degree of fire for a quy. 
ter of an hour, which is time ſufficient for the py, 
cipitation of the regulus. * 

When the operation is finiſhed, which may b 
known by the quietneſs of the matter in the cru; 
ble, and by a bright vivid flame that will rife fron 
it, take the crucible out of the furnace, and {cy 
rate the regulus from the ſcoria. 


OBSERVATIONS. 


All lead ore contains a good deal of ſulphu 
which muſt be firſt ſeparated from it by roaſting 
and as this kind of ore is apt to fly when firſt expo 
ted to the fire, it is proper to keep it covered tillj 
be thoroughly heated. Another precaution to he 
uſed, in roaſting this ore, is not to give it too gret 
x heat, but to keep the veftel which contains 1 
juſt moderately red; becauſe it eaſily turns clamny, 
which occaſions it to ſtick to the veflel, 

The iron that is added, and mixed with the flu 
abſorbs the ſulphur which may happen to remain 
even after roaſting : it helps alſo to ſeparate fron 
the lead ſome portions of ſemi-metal, eſpecially 
antimony, which are frequently mixed with th 

Ore, | | 
Iphere is no fear leſt the iron mix with the lea 
in fuſion, and adulterate it: for theſe two met: 
are incapable of contracting any union togethe 
when each has its metalline form. 
Nor is there any reafon to apprehend leſt th 
iron ſhould, by its refractory quality, obſtruct i 
fafion of the mixture; for though this metal 
not Ffufible when alone, yet, by the union it col 
tracts with the matters it is defigned to abſorb, 


The government of the fire is a point of gr 
conſequence in chis operation. It is neceſſary! 
re | "= 
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Poly but a moderate degree of heat at firſt: for, 
nen the metallic earth of the lead, combining 
ich the phlogiſton, acquires the metalline form, 
ſwells up in ſuch an extraordinary manner, that 
ere is great danger leſt the matter ſhould over- 
ow, and run all out of the containing veſſel. 
With a view therefore to avoid this inconvenience, 
e direct a very large crucible to be uſed. This 
Weaving of the lead, at the inſtant of its reduc- 

on, is attended with a noiſe like the whiſtling of 
ind. | 


hu Notwithſtanding all the precautions that can be 
ting: ed to prevent the reduction from taking place too 
00 actily, and ſo occaſioning the eftufion of the mat- 
til ir, it often happens that, on raiſing the fire in or- 
to beer to bring the mixture into fuſion, the hiſſing 
greufeddenly begins again, and is very loud, In that 
ins ge all the apertures of the furnace muft immedi- 
mm ely be ſhut cloſe, in order to choak and ſuffocate 


de fire: for, if this be neglected, the matter in 
ze crucible will ſwell up, make its way through 
e luting of the juncture, nay, puſh up the co- 
r, and run over. This accident is to be appre- 
ended during the firſt five or ſix minutes after 
du raiſe the fire in order to melt the mixture. 
his effuſion of the matter is accompanied with a 
U flame, a thick, grey and yellow ſmoke, and a 
diſe like that of ſome boiling liquor, When you 
ſerve theſe ſeveral phenomena you may be ſure 
e matter is run out of the crucible, either in the 
anner above deſcribed, or by making its way 
rough ſome cracks in the veſſel, and conſequent- 
that the operation is ſpoiled. . 
Moreover, this event infallibly follows when- 
er a bit of coal happens to fall into the eruci- 
e; and this is one reaſon why it is neceſſary to 
ver it, 
You may be certain that the operation hath ſuc- 
ded if the ſcoria be ſmooth when cold, and have 
| not 


not in part eſcaped through the lute; if the len 
be not diſperſed in globules through the who: 
maſs of the matter contained in the crucible, hy 
is, on the contrary, collected at the bottom, in ih 
form of a ſolid regulus, not very ſhining, but of: 
dlueiſh caſt, and ductile. Moreover the ſcory 
ought, in the preſent caſe, to be hard and bla 
and ſhould not appear full of holes like a ſieve, ei 
cept only in that part which was contiguous to thi 
alt. | "REY 
Here it is proper to obſerve that the ſea-ſalt doth 
not mix with the ſcoria, but floats upon it. Afﬀic 
the operation it is black; which colour it gets, nd 
doubt, from the charred parts of the flux. The 
abſence of theſe ſigns ſnews the operation to hare 
miſcarried, | en 
When the ore to be ſmelted is pyritoſe and re 
fractory, it may be roaſted at firſt with a muck 
ſtronger degree of fire than is uſed for ores thi 
are fuſible; becauſe the martial earth, and the un- 
metallic earth, which are always mixed in pyritok 
matters, hinder it from growing readily ſoft in tht 
fire. Beſides, ſuch an ore requires a greater qua 
tity of the black flux and of borax to be mixed wil 
it, and a higher degree of fire to fuſe it. 
It is generally needleſs to mix iron filings vil 
this ſort of ore; becauſe the martial earth, wii 
which pyritoſe matters are always accompanied, 
reduced during the operation by the help of th 
black flux, which for that purpoſe is mixed vill 
it in a large proportion, and furniſhes a quant 
of iron ſufficient to abſorb the heterogeneous u 
nerals mixed with the lead. choke 
Yet, if it ſhould be obſerved that the py! 
which accompany the lead ore are arſenical, th 
as ſuch pyrites contain but a ſmall quantity of ft 
ruginous earth, iron filings muſt be added; wh 
are, on this occaſion, ſo much the more neceſſ 


for abſorbing the arſenic, as this mineral rem! 
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part confounded with the ore, is reduced to a 
egulus during the operation, unites with. the lead, 
nd deſtroys a great deal of it by procuring its vi- 
rification. ; 8 TS: 

The lead obtained from füch pyritoſe ores is 
ommonly not very pure; it is blackiſh and ſcarce 
uctile; qualities. eonmanicated-to it by a ſmall 
ture of copper in the pyrites, which always- 
ontain more or leſs thereof. We ſhall preſently 
ew the method of ſeparating lead from copper: 
Lead ore may alſo be reduced by melting it a- 


dee iaſt coals. For that purpoſe firſt kindle a fire in 
e furnace in which you intend. to melt your ore; 
en put a layer of your ore immediately upon the 


ghted coals, and cover it with another layer of 
dals * 8 | . 
Though the melting furnace uſed for this opera- 
nud n be capable of giving a conſiderable heat, yet it 
n neceſſary further to increaſe the force of the firs 
eu the means of a good pair of perpetual bellows, 
rico nich will produce an effect like that of a forge. 
in he ore melts, the earth of the lead unites with 
e phlogiſton of the coals, and ſo is reduced to 
etal, aich runs through the coals, and falls in- 
an earthen veſſel placed at the bottom of the 
wil rnace to receive it. Care muſt be taken to keep 
mi veſſel well filled with charcoal-duſt, to the end 
at the lead may be in, no danger of calcination 
of Mile it continues there; the charcoal - duſt con» 
d vi aux furniſhing it-with phlogiſton to preſerve its 
uanütalline form oy 2540071 
us m. The earthy. and ſtony, matters that accompany 
© ore are ſcorified by this fuſion, juſt as they · are 
the other which is performed in. a cloſe veſſel; 
n ih regard to the ſulphur / and- arſenic, they are 
of ke ppoſed to have been firſt accurately ſeparated 
n the ore by roaſting. This is tlie method com- 
cnn employed for ſmelting lead ore at the 
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PROCESS IL. 
To ſeparate Lead from Copper. 


ITH luting carth and charcoal-duft mil 
a flat veſſel, widening upwards, and lary 
enough to contain your metalline maſs. Set | 
thelving downwards from the back towards dt 
fore part; and in the fore part, at the botton 
make a little gutter communicating with. anothe 
veſſel of the ſame nature, placed near the form 
and a little lower, Let the mouth of the gutte 
within ſide the upper veſſel be narrowed, by meat 
of a ſmall iron plate fixed acroſs it, while the lou 
is yet ſoft; ſo as to leave a very ſmall aperture, i 
the lower part of this canal, fufficient to diſchary 
the lead as it melts, Dry the whole by placit 
* coals around it. 
When this apparatus is dry, put your mis 
maſs of copper r bol 
in that, — the other veſſel, light a very gent 
fire of wood or charcoal, ſo: as not to exceed t! 
degree of heat neceffary to melt lead. In ſuch 
degree of heat the lead contained in the mi 
maſs will melt, and you will ſee it run out of f 
upper veſſel into the lower; at the bottom of wi 
it will unite into a regulus. When in this deg! 
of heat no more lead flows, increaſe the fire al 
tle, ſo as to make the veſſek moderately red. 
When no more will run, collect the Jead co 
tained in the lower veſſel. Melt it over again in! 
won laddle, with a degree of fire ſufficient to mi 
the laddle red; throw into it alittle tallow or pit 
and while it burns keep ſtirring the metal, in ort 


It of 
t it 
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reduce any part of it that may be calcined, Re- 
ze the pellicle or, thin cruſt which, will form on 
le ſurface; ſqueeze out all the lead it contains, 
nd then put it to the maſs of copper left in the up- 
er veflel, Check the fire, and in the ſame man- 
er take off a ſecond ſkin that will form on the ſur- 
ce of the lead. Laſtly, when the metal is ready 
fix, take off the {kin that will then appear on it. 
he lead remaining after this will be very pure, 
d free from all alloy of copper. 

With regard to the copper itſelf, you will find it 
the upper veſſel covered with a thin coat of 
id: and if the lead mixed with it was in the pro- 
portion of a fourth or a fifth part only, and the 
e applied was gentle and flow, it will retain near- 
the ſame form after the operation that the mixed 
als had before. | 


OBSERVATIONS, 


Lead frequently remains mixed with copper after 
e reduction of its ore, eſpecially if the ore was 
ritoſe, Though copper be a much more beauti- 
and more ductile metal than lead, yet the latter 
being alloyed with the former is rendered eager 
d brittle. This bad quality is eaſily diſcovered 
the eye on breaking it: for the ſurface of the 
oken part appears all granulated ;z whereas when 
Is pure it is more evenly, and reſembles a conge- 
$ Of ſolid angles. If the lead be alloyed with a 
niderable quantity of copper, its colour hath a 
llowifh caſt. | 

Conſidering the bad qualities which copper com- 
nicates to lead, it is neceflary to ſeparate theſe 
d metals from each other. The method above 
| down is the ſimpleſt and the beſt. It is found- 
on two properties belonging to lead: the firſt is 
t of being much more fufible than copper; ſo 
t will melt and run in a degree of heat that is 
5 not 
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not capable of making the copper even red- ho, 
which yet is very far from being able to melt it 
the ſecond is, that lead, though it Hath an affiniy 
with copper, and unites very perfectly therewith, 
yet is not able to diſſolve it without a greater hey 
than the degree barely neceſſary to fuſe lead, Heng 
it comes that lead may be melted in a copper vel 
fel, provided no greater degree of heat be applid 
than that purpoſe requires. But when the le 
becomes ſo hot as to be red, fume and boil, it in 
ſtantly begins to diſſolve the copper. For this re 
fon, it is eſſential to the ſucceſs of our operatin 
that a moderate degree of heat only be applied, an 
no greater than is requiſite to keep the lead in fy 
n epic 
Charcoal-duſt is made an ingredient in the con 
poſition of the veſſels uſed on this occaſion, in or 
der to prevent the calcination of the lead. 
The iron plate, with which the entrance of th 
gutter within the upper veſſel is narrowed, ſerv 
to prevent the larger pieces of copper, which th 
lead may carry along with it, from paſſing thro 
it ſtops them, and allows the lead to run off 
lone, in eee 
But as thele parcels of copper may entire 
choak the paſſage, care muſt be taken, when a 
happen to be ſtopt, to remove them from the d 
trance of the gutter, and puth them back into ul 
middle of the veſſel. It is alſo neceſſary to d 
ſerve, whether or no the lead fixes any where | 
the paſlage ; and, if it does, the heat of that pa 
muſt be increaſed, in order to melt it and make 
run off. a elt 
Notwithſtanding all the pecautions that can! 
taken, to hinder the melted lead from carrying“ 
any copper with it, it is impoſſible to prevent 
mconvenience entirely: and therefore the lead 
melted over again, in order to ſeparate the „ 
| | (+; t po 
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„nion of copper with which it is ftill adulte- 
- copper is much lighter than lead, if theſe 
ro metals happen to be ſo blended together that 
e copper, without being in fuſion and diſſolved 
che lead, is only interpoſed between the parts of 
e melted lead, ſo as to ſwim therein, it is then 
reciſely in the caſe of a ſolid body plunged into a 
aid heavicr than itſelf, and muſt riſe to the ſur- 
ace, like wood thrown into water. It is proper to 
urn ſome inflammable matter on this melted lead, 
order to reduce ſuch parts thereof as are con- 
antly calcining on its ſurface while it is in fuſion; 
or without this precaution they would be taken off 
pzcther with the copper. | | 
The copper remaining after this ſeparation is, as 
re took not ce before, ſtill mixed with a little lead. 
f you deſire to ſeparate it entirely therefrom, you 


c uit put it into a cupel, and expoſe it under the 
er ue to ſuch a degree of fire as may convert all 
ue lead into litharge. This cannot be ſo done but 


at ſome of the copper alſo will be ſcorified by 
e heat of the fire, and by the action of the lead: 
t as there is very great difference between the fa- 
ity and readineſs with which theſe two metals 
leine, the portion of copper that is calcined, 
bile the whole lead is turning into litharge, is 
arce worth conſidering. | 

The lead, though carefully ſeparated, from the 
ppper by the proceſs here delivered, is not yet ab- 
lutely pure: ſometimes it is alloyed with gold, 
d almoſt always contains ſome filver, If you 
ould free the lead as much as poſſible from any 
ture of theſe two metals, you muſt convert it 


an | 
ring o glaſs, ſeparate the remaining bead, and after- 
-nt l ards reduce this glaſs of lead. But, as theſe two 


rfect metals are of no prejudice to the lead, it 
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not uſual to ſeparate them from it, unleſs they 
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be in a ſufficient proportion to defray the charg, 
and produce ſome profit beſides. | 
hen we examine by the cupel the juſt proper. 
tion of gold and filver that an ore or a mixed me 
talline maſs will yield, we make a previous aſſay d 
the lead to be employed in the operation, and af. 
terwards, in our eſtimate, deduct a prope alloy. 
ance for the quantity of fine metal due to the lea 
made uſe of. 
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PROCESS m. 


The Calcination of Lead. 


T AK E what quantity of lead you pleaſe 
1 melt it in one or more unglazed earthen pans 
2 dark grey powder will be found on its ſurfac 
Keep ſtirring the metal inceffantly till it be wholh 
1 ſuch a powder, which is the ca 
. 


OBSERVATIONS. 


As lead is a very fuſible metal, and in that 
Tpe& greatly reſembles tin, moſt of the -obſer! 
tions we made on the calcination of tin may » 
applied here. 4 
In the calcination of all metals, and particula! 
in this of lead, there appears a fingular phenom 
non, which is not eaſily accounted for. It is thi 
though theſe matters loſe a great deal of their fi 
ſtance, either by the diſſipatien of their phlogiſti 
or becauſe ſome' of the metal, perhaps, exhales 
vapours, yet, when the calcination is over, JT 

| abt 
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'gt Alxes are found to be encreaſed in weight, and this 

acreaſe is very conſiderable. An hundred pounds 
dot. e lead, for example, converted into minium, which 
; nothing but a calx of lead brought to a red co- 


va ur by continuing the calcination, are found to 
aa ten pounds weight; fo. that for an hundred 
low Pounds of lead we have one hundred and ten 
ka Wounds of minium : a prodigious and almoſt in- 


rdible augmentation, if it be confidered that, far 
rom adding any thing to the lead, we have on the 
ontrary diſſipated part of it. 

To account for this phenomenon natural philo- 
ophers and chymiſts have invented ſeveral ingeni- 
pus hypotheſes, but none of them entirely ſatis- 
attory, As we have no eſtabliſhed theory to pro- 
eed upon, we ſhall not undertake to explain this 
xtraordinary fact. 


EFAQOCERSS 6, 
To: prepare Glajs of Lead. 


AKE two parts of litharge, and one part of 
pure cryſtalline ſand; mingle them together 

exactly as poſſible, adding a little nitre and fea” 

alt: put this mixture into a crucible of the moſt 

bid and moſt compact earth. Shut the crucible 

th a cover that may perfectly cloſe it. 

Set the crucible thus prepared in a melting fur- 


is ee; fill the furnace with coals ; light the fire 
eir g adually, ſo that the whole may be ſlowly heated: 
gilden raiſe the fire ſo as to make the crucible very 


FI, and bring the matter it contains into fuſion ; 
Xp it thus-melted for a quarter of an hour. 
L 2 Then 
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Then take the crucible out of the furnace, ang 
break it: in the bottom thereof you will moſt com. 
monly find a ſmall button of lead, and over it: 
tranſparent glaſs, of a yellow colour nearly reſem. 
bling that of amber. Separate this glaſs from the 
little button of metal, and from the ſaline matten 
which you will find above it. Vo. 28 


* 


OBSERVATIONS. 


Pure lead, being expoſed to a ftrong fire with, 
out any additament, turns to litharge; which is: 
ſcaly ſort of ſubſtance, more or leſs yellowiſh, ſhin 
ing, and ſoft to the touch. This is the firſt advance 
to the vitrification of lead. The large refineries d 
gold and filver by the means of lead furniſh a great 
quantity of this material, It is ſometimes whitth, 
and is then called :thorge of ſilver; ſometimes ye 
low, and then bears the name of /itharge rf pull 
The difference of its colour depends on the degree 
of fire it hath undergone, and on the mctaliine 
ſubſtances vitrified with it. | 

Litharge alone is very fuſible, and being expoſed 
to the fire is eaſily converted into glaſs : but thi 
glaſs of lead, made without additament, is ſo active 
ſo penetrating, and fo apt to ſwell, that it cat 
ſcarcely be made uſe of when pure. We are & 
bliged in ſome ſort to clog it, by uniting it vil 
tome vitrifiable matter that is not ſo ſubtile, ſuc 
as ſand; and it is for this reaſon, not to rende 
the mixture more fuſible, that we have directe 
the addition of one third part of ſand to two third 
of jitharge. Lack : 
Ihe nitre and ſea ſalt, preſcribed as ingredient 
in the mixture, are deſigned to procure an equs 
fuſion of the whole. For, as the ſand is light 
and leſs fuſible than the litharge, it will partly ri 
towards the upper part 'of the crucible when tha 


matter farſt begins to flow; in conſequence way | 
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f the contents-of the upper part will be much more 
ind ficult to melt, and form a glaſs much more com- 
In. a than that below: but the nitre and ſea-falt 
t 2: Wo: 0iog the upper part of the crucible, becauſe 
em. ey are (till lighter than the ſand, and being in 
the eir own nature very efficacious fluxes, on account 
ter Er their great fuſibility, they quickly bring about 
he fuſion of thoſe particles of ſand, which, having 
ſcaped the action of the litharge, may have riſen 
nvitrified to its ſurface, 
The moſt difficult thing to procure, and yet the 
oſt neceſſary to the ſucceſs of this operation, is a 
rucible of earth ſo firra and compact as not to be 
znetrated by the glafs of lead, which corrodes and 
akes its way through every thing. 

Tie precaution of chufing a crucible, that ſhall 


viths 
184 
ſhin. 
"ance 
es of 


creat ontain a good deal more than the matter to. be vi- 
iriſh, ifed, is a neceſlary one, becauſe. licharge and glaſs - 
s ych lead are very apt to ſwell. 

ga The rule to keep the crucible cloſe ſhut is alſo 


Egree 


diſpenſibly neceſſary, to prevent any bit of char- 
aliune 


dal, or other inflammable matter, from. falling into 
: for when this happens it occaſions a reduction 
{. the lead, which is always attended with a ſort 
t. efferveſeence, and- ſuch a confiderable heaving, 
at commonly moſt of the mixture ruas over the 


poſed 
t this 
Alve, 


it cußz ucible. For the ſame reaſon it is very proper, 
re fore you expoſe the mixture to the fire, to exa- 
vi ine whether..or no it contains any matter capable 
„ fu furniſhing. a phlogiſton during the operation; 
1 nd if it does, to remove that matter with great 
rede ere. „ 


thi The little button of lead, found at the bottom 
the crucible after the operation, comes from a 


ed ical portion of lead that is commonly left in li- 


wequßgerge, unleſs you prepare it carefully yourſelf, and 
liche noc take it from the fire till you are ture of 
dy ei ing deſtroyed all the lead. Befides, this ſmall 
n (18P"ton of lead can be of no prejudice to the ope- 
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ration, becauſe it cannot communicate its phlogi 
ton to the reſt of the matte. 

be revivifying of litharge, of the calx, and 

the glaſs of lead, may be obtained by the ſany 
proceſſes as the reduction of its ore. 


ene. 


Lead diſſolved by the Nitrous Aid. 


DVU into a matraſs ſome aqua fortis precipitat 
ed, like that uſed: to diffolve filver ; weaken 

n by mixing therewith an equal quantiry of com 
mon water; ſet the matraſs in a hot ſand-bath; 
throw into it, little by little, ſmall bits of lead, til 
you fee that no more will diſſolve. Aqua forti 
thus lowered will diffolve about a fourth of its weight 
of lead. $6 7 WY 
here is gradually formed upon the lead, as1 
diſſolves, firſt a grey powder, and afterwards 
white cruſt, which at laſt hinder the ſolvent fro! 
acting on the remaining part of the metal; and 
therefore the liquor ſhould be made to boil, and 
the veſſel ſhould be ſhaken to remove thoſe impe 
1 by which means all the lead will be 

olved. N 


OBSERVATIONS. 


| Lead very much reſembles ſilver, with reſpect i 
the phenomena which attend its diffolution in acid 
For example, the nitrous acid muſt be very pu 
and uncontaminated with the vitriolic or mat 


acid, to qualify it for keeping the lead in oil 
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for, if it be mixed with either the one or the other 
'{ theſe acids, the lead will precipitate in the form. 
of a white powder as faſt as it diſſolves; which is- 
uſt the caſe with ſilver. The 

If the vitriolic acid be mixed with rhe: nitrous, 
ic precipitate will be a combination of the vitriolic 
cid with lead; that is, a neutral metallic falt, or 
itriol of lead. If the acid of ſea : ſalt be mixed 
herewith, the precipitate: will be a plumbum corne- 
n; that is, a metallic ſalt reſembling the luna 
ornea, | | 9 85 
When all the lead is diſſolved as above deſcribed, 
he liquor appears milky, If it be kept warm over 
he fire till little cryſtals begin to appear on its ſur- 
ace, and afterwards left to ſtand quiet, in a cer- 
ain time there will be found at the bottom a grey- 
powder, which being tried on gold is mercurial 
nough to. whiten it, Little globules of quick-filver 


zath re even diſcernible in it. 

d, til We owe this obſervation, together with this man- 
fortiMſper of proving the exiſtence of mercury in lead, 
eig ad of procuring it from thence, to M. Groſſe, who 


ath given an account of bis proceſs in the Me- 


as Mnoies of the Academy of Sciences, from whence 
rds re have copied the deſcription of the operation in 


and. | 
The ſolution being quickly poured off by inclina- 
on from the grey mercurial precipitate is ſtill 
milky, and depoſites another white ſediment. When 
his ſecond precipate falls, the liquor becomes clear 
ad limpid, and is then of a fine yellow colour, like 
ſolution of gold, On this gold- coloured ſolution, 
nd on the two precipitates above-mentioned, M- 
roſſe made ſeveral obſervations, the chief of 
hich we ſhall here inſert. | 
ache yellow liquor affects the tongue at firft with 

WF taſte of ſweetneſs ; but afterwards vellicates it ve- 
' imartly, and leaves on it a ſtrong ſenſation of a- 
1mony, which continues for a long time. 

| Alkalis 
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Alkalis precipitate the lead ſuſpended in this 1; 
quor, juſt-as they do all other metals diſſolved by 


acids; and this precipitate of lead it white, Id, 
Sca - ſalt, or ſpirit of ſalt, ſeparates the lead fron) * 
its ſolvent, and precipitates it, as we obſerved ry. 


fore, into a plumbum corneum: but this precipitat 
differs from the luna cornea, as being very ſolub 
in water; whereas the luna cornea will not difloly 
in it at all: or at leaſt diſſolves therein with grey 
difficulty, and in a very ſmall quantity, Thi 
plumbum corneum diſſolved in water is again precigi 
tated by the vitriolic acid, M. Groſſe obſerves thi 
this forms an exception to the eighth column g 
Mr. Geoffroy's table of affinities; in which th 
acid of ſea-ſalt is marked as having a greater aflia 
TY than any other acid with metallic ſubſtances, 
Our ſolution of lead is alſo precipitated in 
white powder by ſeveral neutral ſalts; ſuch as ni 
triolated tartar, alum, and common vitriol. It i 
by the means of double affinities that theſe neutr 
ſalts effect this precipitation. 

Even pure water alone is capable of precipitatin 
the lead of our ſolution, by weakening the acid, an 
and thereby diſabling it from; keeping the met! 
ſuſpended. 

Laſtiy, as all the ſolutions of metals in acids 
nothing but neutral metallic falts in a fluid for 
ſo if the ſolution of lead be evaporated overt! 
fire, it will ſhoot into very beautiful cryſtals, abo 
the bigneſs of hemp-ſeed, ſhaped like regular pyn 
mids having ſquare baſes. Theſe cryſtals are je 
lowiſh, and have a fweet ſaccharine taſte : but wht 
is moſt ſingular in them is, that, as they conſiſt 
the nitrous acid combined with lead, which mai 
feſtly contains a great deal of phlogiſton, they col 
ſtitute a nitrous metallic ſalt, which has the pf 
perty of deflagrating in a crucible, without the 
dition of any other inflammable matter. It is 
tremely hard to diſſolve this ſalt in water. 


— 
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ed by The grey mer curial f precipitate which. whitens 
1d, and in which little globules of running mers 


front ry are perceiveable, is far from being pure mer. 
d ry. This metallic ſubſtance makes but a mall part 
pitat ereof for It 1S an aſſemblage; 1. of little cryl- 
ole of the ſame nature with thoſe afforded by the 
lohn porated ſolution ; 2. of a portion of the white 


oreatter, or powder, which.-renders the ſolution 


ry; 3. of a grey powder which M. Groſſe con- 
rech ers as the only mercurial part; 4. and laſtly, 
es tl, little particles. of lead that have eſcaped the ac- 


mn n of the ſolvent ; eſpecially if a little more lead 


ch thi 
atlinl 
es. 

J in 
as Vl 
ky 


Eutr; 


th a view to ſaturate it entirely, as in the preſent 
ocels, 

By means of motion and heat the ſmall parcels 
Mercury may be amalgamated with the lead. 


les in the ſpirit of nitre, which very eaſily diſ- 
ves that metallic ſubſtance, will not be ſurprizing 
thoſe who reflect that, in the preſent caſe, the 
id is ſaturated with lead, with which it has a 
ater affinity than with mercury; as appears by 
Gcoffroy's Table of Affinities, where, in the 
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ced above mercury. Agrecably to this, if lead 
preſented to a ſolution of mercury in ſpirit of 
re, the lead will be diſſolved, and as the diſſolu- 
n thereof advances the mercury will precipi- 
e, 41 OTE OTF CTC 2 4 
Hence it appears that, in order to find any mer- 
in the ſpontaneous precipitate of lead diſſolved 


rely ſaturated with lead; or elſe that portion of 
acid which remains unſaturated will diſſolve th 
rcury. 3 . « $ £ , | t f | 


th regard to the white powder that renders the 


ution milky, and afterwards precipitates, it is no- 


1 


intimately 


in the acid is capable of diſſolving were added 


That mercury ſhould be found intire and in glo- 


lumn that hath the nitrous acid at top, lead is 


the nitrous acid, it is neceſſary that the acid be 


ng but a portion of the lead, which, not being 
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intimately united with the acid, fails in part of j 
own accord. It is à fort of calx of lead, whig 


l be 


er, | 


ned 


being expoſed to the fire becomes partly glaſs, 
partly lead, becauſe it till retains ſome of its phl 
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PROCESS I. 


To extra? Mercury from its Ore, or to revivif) 
| from Cinabar. | 


PEAR AE the cinabar from which jt 
X would extract the mercury; with this. powd 
mix an equal part of clean iron filings; put 
mixture into a retort: of glaſs or iron, leaving 
leaſt one third part thereof empty. Set the reio 
thus prepared in a ſand-bath, ſo that its body u 
be quite buried in the ſand, and its neck decli 
conſiderably downwards: fit on a receiver i 
filled with water, and let the noſe of the retort 
ter about half an inch into the water. 
Heat the veſſels fo as to make the retort mo- 
rately red. The mercury will riſe in vapol 
which will condenſe into little drops, and fall 1 
the water in the receiver. When you ſee that" 
thing more comes over with this degree of I 
increaſe it, in order w raiſe what mercury n 


9 


1 be left, When all the mercury is thus brought 
cr, take off the receiver, pour out the water con- 
ned in it, and collect the mercury. | | 


OBSERVATIONS; 


Mercury is never mineralized in the bowels of 
e earth by any thing but ſulphur ; with which it 
ms a compound of à browniſh red colour, 
own by the name of Cinabar. 

Sometimes it is only mixed with earthy and ſtony 
atters that contain no ſulphur ; but as this me- 
lic ſubſtance is never deſtitute of -its phlogiſton, 
then has its metalline form and properties. 
hen it is found in this condition, nothing is more 
ly than to ſeparate it from thoſe heterogeneous 
ters, For that purpoſe no more is requiſite than 
diftill the whole with a Fre ſtrong enough to 
le the mercury in vapours. This mineral is vo- 
le; the earthy and ſtony matters are fixed; and 
ertain degree of heat will effect a complete ſepa- 
10n of what is volatile from what is fixed, 

his is not the caſe when mercury is combined 
h fulphur : for this latter mineral is volatile as 
walls mercury; and the compound refulting from 
tu union of them both is alfo volatile: fo that if 
no abar were expoſed to the fire in cloſe veſſels, as 
ret huſt be to ſave the mercury, it would be ſublim- 
mi ſubſtance, without being decompoſed at all. 
ec order therefore to ſeparate theſe two ſub- 
ices from each other, we muft have recourſe to 
interpoſition of ſome third, which hath a 
ater affinity with one of them than the other 
and no affinity with that other. 
ron hath all the conditions requiſite for this 
doſe; ſeeing it hath, as may be ſeen in the 
e, a much greater affinity with ſulphur than 
cury hath, and is incapable of contracting any 
on with mercury. l | = 
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Iron, however, is not the only ſubſtance that wy 
be employed on this occaſion: Fixed alkalis, 4 
ſorbent earths, copper, lead, ſilver, regulus of y 
timony, have all, as well as iron, a greater affini 


than mercury with ſulphur, Nay, ſeveral of th 
ſubſtances, namely, the ſaline and earthy alk 


as well a regulus of antimony, cannot contract ¶ chi 
union with mercury; the reſt, to wit, copper, ei Th 
and filver, are indeed incapable of amalgamatihe Al 
with mercury; but then the union which aten 
metals contract with the ſulphur prevents it; A bi. 
even though they ſhould unite with this t no 
tallic ſubſtance, the degree of heat to which Hn of 
whole mixture is expoſed would ſoon carry up H ich w 
mercury, and ſeparate it with eaſe from thoſ: fu bei 
ſubſtances. | In tl 
In this diſtillation the ſame cautions muſt be d ey m 
ſerved as in all others: that is, the veſſels muſt More 
ſlowly heated, eſpecially if a glaſs retort be uſei er ti 
the fire muſt be raiſed by degrees, and a muff on 
ſtronger one applied at laſt than at firſt, This me, 
peration particularly requires a very ſtrong de Mit co 
of fire, when there is but a ſmall quanũty of mnt to 
cury left. | | re- id. 
After the operation there remains in the ret0 an al 

a compound of iron and ſulphur, which may cap wich 
be converted into a crecus, by calcining it and bu an h 
ing away the ſulphur, ted t. 
If a fixed alkali be employed, a liver of fuld ther 
will be found in the retort after the diſtillation. receiv 
If the cinabar, from which you extract the eie re 
cury be good, you will generally obtain fe by a 
eighths of its weight in quick: ſilver. ding, 
In the preſent operation it is not neceſſary ere th 
lute on the receiver, becauſe the water, in viſe of re 
the noſe of the retort is plunged, is ſufficient t his 
the mercurial vapours. In caſe the cinabar, fh lab 
which you intend to ſeparate the mercury, be Muidab 
ed with a great quantity of heterogeneous, but WVor. | 
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, matters, ſuch as earths, ſtones, &c. it may be 
parated from them by ſubliming it with a proper 
eoree of heat, becauſe it is volatile. 

The vapours of mercury are prejudicial, and 
jay excite a ſalivation, tremors, and palſies ; they 
ould therefore be always avoided by ſuch as work 
n this mineral. | 
The oldeſt and richeſt mine of mercury is that 
f Almaden in Spain, It is a ſingular property of 
gat mine that, though the mercury found in it is 
)mbined with ſulphur, and in the form of. cinabar, 
t no aditament is required to procure the ſepara- 
n of theſe two; the earthy and ſtony matter, 
th which the particles of the ore are incorporat- 
V being itſelf an excellent abſorbent of ſulphur. 

In the quick-filver works carried on at this mine 
ey make no uſe of retorts. They place lumps of 
ore on an iron-grate, which ſtands immediately 
er the furnace, The furnaces which ſerve for 
is operation are cloſed at the top by a fort of 
me, behind which ſtands the ſhaft of a chimney 
at communicates with the fire-place, and gives 
nt to the ſmoke, "Theſe furnaces have in their 
re-tide fixteen apertures, to each of which is lut- 
an aludel in a horizontal poſition, communicat- 
p with a long row of other aludels placed likewiſe 
an horizontal direction: which aludels ſo con- 
ted together form one long pipe or canal, the 
ther end whereof opens into a chamber deſtined 
receive and condenſe all the mercurial vapours. 
eie rows of aludels are ſupported from end to 
by a terraſs, which runs from the body of the 
ding, wherein the furnaces are erected, to that 
ere the chambers are built that perform the of- 
of receivers, | 

his is a very ingenious contrivance, and ſaves 
ch labour, expence, and trouble, that would be 
aidable if retorts were employed. 
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That part of the furnace which contains tj, 
lumps of ore, ſerves for the body of the retor; 
the row of aludels for its neck : and the lit 
chambers in which theſe canals terminate are 2 
tual receivers. The terraſs of communicatiqy, 
which reaches from the one building to the other 
is formed of two inclined planes, the lower edges 
which, meeting in the middle of the terraſs, ri 
from thence inſenſibly; the one quite to the bu 
ing where the furnaces are, and the other to thy 
which farms the recipient chambers. By this mean 
when any mercury eſcapes through the joints of th 
aludels, it naturally runs down along theſe incling 
planes, and ſo is collected in the middle of the te 
raſs, where the inferior ſides of the planes meeting 
together form a ſort of canal, out of which iti 
eaſily taken up. 

The celebrated M. de Juſfien having viewed th 
whole himſelf, in a journey he made to this 1oine 
furniſhed us with this deſcription of the work, 


M 
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7⁰ * Mercury, by the action f Fire, the ape 


ance of a Metalline Calæx. thor 
ept t] 
put mercury into ſeveral little glaſs matraluant 


with long and narrow necks. Stop the 
trafles with a little paper, to prevent any dirt fro 


nnir 


Mer 


falling into them. Set them all in one ſand- bal chy 
fo that they may be ſurrounded with ſand as ci. 
as two thirds of their length. Apply the ſtron cual 
degree of heat that mercury can bear without What ;x 
liming: continue this heat without interrupt he ot 
till all the mercury be turned to a red powder, H ercu 


operation laſts about three months 01 


F 


Mercury 


f its phlogiſton. 


capable of producing on it. 


ned enough to bear it. 


ning mercury by trituration alone. 


chymiſtry 


K 2 
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OBSERVATIONS. 


treated according to the proceſs here 
Ilivered hath all the appearance of a metalline 
alx, but it hath no more: For, if it be expoſed to 
pretty ſtrong degree of fire, it ſublimes, and is 
holly reduced to running mercury, without the 
ddition of any other inflammeable matter; which 
roves that, during its long calcination, it loſt none 


The volatile nature of mercury, which permits it 
ot to bear a heat of any ſtrength without ſublim- 
g, prevents our examining all the effects that fire 
Yet there is reaſon 
o believe that, as this metallic ſubſtance reſembles 
ie perfect: metals in its weight, its ſplendour, and 
brilliancy which reſiſts all the impreſſions of the 
ir without alteration, it would like them be un- 
hangeable by the greateſt force of fire, if it were 


In order to give mercury the form of a metalline 
alx, it muſt neceſſarily be expoſed for about three 
nonths together, to the utmoſt heat it can bear 
nthout ſubliming, as is above directed. Boer- 
laave kept it digeſting in a leſs heat for fifteen 
ears ſuccefſively, both in open and in cloſe veſſels, 
Ntbout obſerving it to ſuffer the leaſt change; ex- 


9 


ept that there was formed upon its ſurface a ſmall 
Jantity of a black powder, which was reduced to 


\* 
p 


Mercury thus converted to a red powder is known 
and medicine by the name of mercury 
recpitated per ſet a title proper enough, as it is 
cually reduced to the form of a precipitate, and 
mt vithout any additament ; but very improper on 
nc other hand, conſidering that in reality this 
ercury is not a precipitate, as not having been 


ſeparated 


7 


; 
] 


LI 


— 
n 


D —— 


ä —— gre 


. 4 * " _— - - - 
o FI if — 
E - « a f IDs - — 22 Py 2 
2 — nad — 
. - 2 X as Y 1 
> — F — — — 


r 


pa 


— +. 4 * "i 
7 * * E >. _— — 
_ 2 _ 
* po OLE Ze # IL — 8 


— . 
1 DE on: Tt Sg 
-— KP ESI net S n 
- EET att beer 


— LA _— 


7 "= p 


an . ELEMENTS OF THE 


ſeparated from any menſtruum in which it wy 


R tu 
diſſolved. 


his! 
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PROCESS III. ofle: 

rhoſe 

| Th 
To diffolve Mercury in the Vitriolic Acid. Turbi\Wury 
Mineral, g, © 

pf thi 

UT mercury into a glaſs retort, and pour oi oe 

it thrice its weight of good oil of vitriol. Sich 

the retort in a ſand- bath; fit on a recipient; wan wi 
the bath by degrees till the liquor juſt ſimmer, glass 
With this heat the mercury will begin to diſſolve, 3 
Continue the fire in this degree till all the mercuſſ It :; 
be diſſolved. icy 
| lim 

DBSERVATION SS. le of 

cid; 

The vitriolic acid diſſolves mercury pretty wel fxi 
but for this purpoſe the acid muſt be very hot, f The 
even boil; and then too it is a very long time be ion 
fore the diſſolution is completed. We have dire ves 
ed the operation to be performed in a retort ; M ierna 
cauſe this ſolution is uſually employed to make ter i 
other preparation called rurbitb mineral, which con 
quires that as much as poſſible of the acid ſolve wa 
be abſtracted by diſtillation. Having therefore died, 
ſolved your mercury in the vitriolic acid, if , form 
will now prepare the turbith, you muſt, by cont a 
nuing to heat the retort, drive over all the liquo ful ce 
into the receiver; and diſtill till nothing remamgt of v 
but a white powdery matter: then break the till n 
tort; pulverize its contents in a glaſs mortar, a It, ir 
thereon pour common water, which will immdin ang a 
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turn the white matter of a lemon- colour; waſh 
bis yellow matter in five or ſix warm waters, and 
t will be what is called in medicine #urbith mineral; 
hat is, a combination of the vitriolic acid with 
nercury, five or ſix grains whereof is a violent 
urgative, and alſo an emetic; qualities which it 
ſofleſſes in common with the vegetable turbith, 
thoſe name it hath therefore taken. 

There riſes out of the retort, both while the mer- 
ury is diflolving, and while the ſolvent is abſtract- 
g, a weak ſpirit of vitriol ; becauſe a great part 
ff the acid remains united with the quick-filver, 
rhich at laſt appears in the form of a white pow- 
ler: ſo that, if you do not incline to ſave the acid 
hich riſes on this occaſion, you may, inſtead of 
rawing off the liquor in a retort, evaporate it in 
glaſs baſon ſet on a ſand-bath, which will be much 
joner done. prot 

It is very remarkable that, on this occafion, the 


bliming, to a much greater heat than it is capa- 
le of bearing when not combined with the vitriolic 
tic; which ſhews that this acid hath'the property 
fixing mercury to a certain degree. 
The white matter, that remains after the evapo- 
ation of the fluid, 1s one of the moſt violent cor- 
lives, and would prove an actual poiſon if taken 
ternally, By waſhing it ſeveral times in warm 


conſiderably ſweetened, The proof is this; if 
ge water uſed in waſhing the turbith be evapo- 
ted, there remains after the evaporation a matter 
form of a ſalt, that being ſet in a cellar: runs 
to a liquor called oi of mercury, which is a pow- 


il more, | N 
It, inſtead of waſhing the white matter that re- 


K 3 vitriol 


ercury may be expoſed, without any danger of 


ater it is freed from a great deal of its acid, and 


ful corroſive. Several authors further direct ſpi- 
tof wine to be burnt on the turbith, to ſweeten 


ans after the moiſture is drawn off, freſh oil of 
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ſeparated from any menſtruum in which it wy 
diſſolved. F | 


PROCESS WM. 


1 1 i% L 


To diſſlve Mercury in the Vitriolic Acid. -Turtit 
Mineral. 


I 


DU mercury into a glaſs retort, and pour on 
it thrice its weight of good oil of vitriol. 80 
the retort in a ſand-bath ; fit on a recipient ; warn 
the bath by degrees till the liquor juſt ' fimmer, 
Wich this heat the mercury will begin to diflolr, 
Continue the fire in this degree till all the mercun 
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OBSERVATIONS. 


The vitriolic acid diſſolves mercury "ala well: 
but for this purpoſe the acid muſt be very hot, « 
even boil; and then too it is a very long time be 
fore the diſſolution is completed. We have dire 


ed the operation to be performed in a retort ; D terna 
cauſe this ſolution is uſually employed to make iter! 
other preparation called turbitb mineral, which 1 con 
quires that as much as poſſible of the acid ſolve wa 
be abſtracted by diſtillation. Having therefore died, 


ſolved your mercury in the vitriolic acid, if 50 
will now prepare the turbith, you muſt, by con 
nuing to heat the retort, drive over all the liqud 
into the receiver; and diſtill till nothing remall 
but a white powdery matter: then break the n 
tort ; pulverize its contents in a glaſs mortar, W 
thereon pour common water, which will immdiat 
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turn the white: matter of a lemon- colour; walli 
bis yellow matter in five or ſix warm waters, and 
- will be what is called in medicine turbith mineral; 
hat is, a combination of the vitriolie acid with 
ercury, five or ſix grains whereof is a violent 
urgative, and alſo an emetic ; qualities which it 
ſoſleſſes in common with the vegetable turbith, 
rhoſe name it hath therefore taken. | 
There riſes out of the retort, both while the mer- 
ury is diſſolw ing, and while the ſolvent is abſtract- 
g, a-weak ſpirit of vitriol; becauſe a great part 
the acid remains united with the quick-ſilver, 
hich at laſt appears in the form of a white pow- 
er: ſo that, if you do not incline to fave the acid 
hich riſes on this occaſion, you may, inſtead of 
rawing off the liquor in a retort, evaporate it in 
glaſs baſon ſet on a ſand-bath, which will be much 
dner done. 2 
It is very remarkable that, on this occaſion, the 
ercury may be expoſed, without any danger of 
bliming, to a much greater heat than it is capa- 
le of bearing when not combined with the vitriolic 
id; which ſhews that this acid haththe property 
t fixing mercury to a certain degree. 
The white matter, that remains after the evapo- 
tion of the fluid, is one of the moſt violent cor- 
lives, and would prove an actual poiſon if taken 
ternally, By waſhing ir ſeveral times in warm 
ater it is freed: from a great deal of its acid, and 
conſiderably ſweetened. The proof is chis; if 
e water uſed in waſhing the turbith be evapo- 
ted, there remains after the evaporation'a matter 
form of a ſalt, that being ſer in à cellar. runs 
to a liquor called oi of mercury, which is a po- 
ful corroſive. Several authors further direct ſpi- 
t of wine to be burnt on the turbith; to ſweeten 
{til Dare: .; 77 2 Salem . q ns 
lf, inſtead of waſhing the white matter that re- 
ans after the moiſture is drawn off, freſu oil of 
| K 3 l vuriol 
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vitriol be poured on it, and then abſtracted as hs. 
fore; this treatment being repeated two or three 
times, there will at laſt remain in the retort a mit. 
ter having the appearance of an oil, which reſiſe 
the action of the fire, and cannot be deſiccated; 
qualities which are owing to the great quantity gf 
acid particles thus united with the mercury, This 
dil of mercury is one of the moſt violent corro- 
fives, The mercury may be ſeparated therefrom, 
by precipitating it with an alkali, or a metallic ſub. 
ſtance that hath more affinity than mercury with 
the vitriolic acid: iron, for inſtance, may be em- 
ployed in this precipitation. Mercury thus ſepa 

rated from the vitriolic acid need only be diſtilled 
to recover the form of quick-filver. 
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PROCESS W. 


T 0 combine Mercury with Sulphur. Ethiops IM 
„ T3 


A AIX a dram of ſulphur with three drams d 
1 quick-filver, by triturating the whole in i 
glaſs mortar with a glaſs peſtle. By degrees, as yo! 
titurate, the mercury will diſappear, and the matt 
will acquire a black colour. Continue the tritut 
till you cannot perceive the leaſt particle of runnin 
mercury. The black matter you will then have! 
| the mortar, is known in medicine by the name 0 
. #thiops mineral. An #thiops may alſo be made! 
fire-in the following manner. 
In a ſhallow unglazed earthern pan melt one p 
of flowers of ſulphur: add three parts of run! 
mercury, making it fall into the pan in the form 
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all rain, by ſqueezing it through ſhamoy leather. 
lep ſtirring the mixture with the ſhank of a to- 
acco-pipe all the while the mercury is falling: you 
ill ſee the matter grow thick and acquire a black 
olour, When the whole is thoroughly mixed, 
+ fire to it with a match, and let as much of the 
ulphur burn away as will flame, 


OBSERVATIONS. 


Mercury and ſulphur unite together with great 
aſe; cold triture alone is ſufficient to join them. 


55. y this means the mercury is reduced into exceed- 
lee ſmall atoms, and combines ſo perfectly with the 


lphur, that the leaſt veſtige thereof is not to be 
of ; 


Sulphur is not the only matter which being rub- 
ed with mercury will deſtroy its form and fluidity : 
| fat ſubſtances that have any degree of conſiſt- 
nce, ſuch as the fat of animals, balſams, and re- 
1s, are capable of producing the ſame effect. This 
jetallic ſubſtance, being triturated for ſome time 
a mortar with theſe matters, becomes at laſt in- 
ible, and communicates to them a black colour. 
hen thus divided bv the interpoſition of hetero- 
eneous particles, it is ſaid to be killed, But mer- 
ry doth not contract ſuch an intimate union with 
tele other matters as it doth with ſulphur. 


My 


ns 0l 
in 


s 1008 The æthiops prepared by fuſion is a more per- 
nate and accurate combination of mercury and ſul - 
ritubur chan the other: for, the quantity of ſulphur 
nnußg rected co be uſed in making it being much greater 


ave l 
me 0 
ade 


an is abſolutely neceſſary to fix the mercury, the 
dundant ſulphur is deſtroyed by burning, and 
ne left but what is moſt intimately united with 
& mercury, and hindered by the union it hath 


ge pintracted with that metallic ſubſtance from being 


innig 
orm 
| 


cally conſumed, The æthiops therefore, which 
prepared by fuſion and burning the ſulphur, con- 
_ tains 
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tains a much greater proportion of mercury than 
that which is made by ſimple triture ; ſo that h 
medicine it ought to be preſcribed in different caſe. 
and in ſmaller doſes, . 7 
If no more ſulphur than is juſt neceſſary to kil 
the mercury be added to it at firſt, it will be gif. 
cult to obtain a perfect mixture; becauſe that quay, 
tity is very ſmall : it is better therefore to emplo 
at once the quantity above directed, | 
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PROCESS v. 


To ſublime the Combination of Mercury and Suljp 
| | into Cinabar, 


1 to powder æthiops mineral prepare 
by fire. Put it into a cucurbit; fit thereto! 
head; place it in a ſand-bath, and begin with ap 
plying ſuch a degree of heat as is requiſite to {ub 
lime ſulphur, A black matter will riſe, and ad 
here to the ſides of the veſſel, When nothing mort 
will rife with this degree of heat, raiſe the fire | 
as to make the ſand and the bottom of the cucur 
bit red; and then the remaining matter will ſublint 
in the form of a browniſh red maſs, which is tri 
cinabar. | 


OBSERVATIONS. 


Ethiops mineral requires nothing but ſublim 
tion to become true cinabar, like that found! 
quick- ſilver mines: but our æthiops contains fi 
more ſulphur than ought to be in the compoſi 
of cinabar ; for which reaſon we have directo th 
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degree of fire applied at firſt to be no greater 
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at which is capable of ſubliming ſulphur, As 
inabar, though conſiſting of mercury and ſulphur, 
yet much leſs volatile than either of theſe ſub- 
ances alone; which 5 ariſes from the vi- 
iolic acid contained in the ſulphur; therefore, if 
ere be any redundant ſulphur in the æthiops, 
hich hath not contracted an intimate union with 
he mercury, it will ſublime by. itſelf in this firſt 
egree of heat. Some mercurial particles alſo will 
ewith it, and give it a black colour, 

Cinabar contains no more ſulphur than about a 
xth or ſeventh part of its weight : ſo that, inſtead 
f employing the common æthiops to make it, it 
ould be better to prepare one on purpoſe that 
zould contain much leſs fulphur ; becauſe too 
uch ſulphur prevents the ſucceſs of the operation 
7 blackening the ſublimate. Indeed in whatever 
anner you go about it, the cinabar always appears 
ack at firſt : but when it is well prepared, and 
ntains no more than its due proportion of ſul- 
zur, the blackneſs is only external. This. black 
at therefore may be taken off; and then the in- 
nal part will appear of a fine red, and, if ſub- 
ned a ſecond time, will be very beautiful. 

As artificial cinabar hath the ſame properties 
th the native, it may be decompoſed by the 
e means ; ſo that, if you want to extract the 
rcury out of it, recourſe muſt be had to the 


els above delivered for working on cinabar 
5. | 


PRO- 


PROCESS VI. 


To diffolve Mercnry in the Nitrous Acid. Suni 
| Mercurial Precipitates, 


P into à matraſs the quantity of merei 
quantity of good ſpirit of nitre, and ſet the mam 


in a ſand · bath moderately heated. The mercy 


will diſſolve with the phenomena that uſually atier 


will know that the acid is 
there remain at the bottom 


will not diſſolve. 


OBSERVATIONS. 


Mercury diſſolves in the nitrous acid with nut 
more facility, and in much greater quantity, til 


in the vitriolic ; ſo that it is not neceſſary, on f 
occaſion, to make the liquor boil, I his ſoluti 
when cold yields cryſtals, which are a nitrous me 


curial ſalt, If you deſire to have a clear limp 


folution of mercury, you muſt employ. an gu 
tis that is not tainted with the vitriolic or mail 


acid: for, the affinity of theſe two acids with mel 


cury, being greater than that of the nitrous ad 
they precipitate it in the form of a white. powd 
when they are mixed with the ſolvent. 
Mercury thus precipitated in a white powder, 0 
of a ſolution thereof in the ſpirit of nitre, is 
in medicine. To obtain this precipitate, * 
0 


you intend to diſſolve: pour on it an equ 


the diſſolutions of metals in this acid. When th 
diſſolution is completed let the liquor cool. Ya 
erfectly ſaturated, 1 
the veſſel, notwitl 
ſtanding the heat, a little globule of mercury tit 
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nown by the name of the white precipitate, ſea- 
lt diſſolved in water, together with a little ſal am- 
oniac is uſed; and the precipitate is waſhed ſeve- 
1] times in pure water, without which precaution 
would be corroſive, on account of the great 
vantity of the marine acid which it would con» 
all, 

The preparation known by the name of red pre- 
»itate, is alſo obtained from our ſolution of mer- 
y in ſpirit. of nitre, It is made by abſtracting 
the moiſture of the ſolution, either by diſtilla- 
on in a retort, or by evaparation in a glaſs baſon 
t on a ſand-bath, When it begins to grow dry 
appears like a white ponderous maſs, 'Then the 
re is made ſtrong enough to drive off almoſt all 
nitrous acid, which, being now concentrated, 
ſes in the form of red vapours. If theſe vapours 
catched in a receiver, they condenſe into a li- 
or, which is a very ſtrong and vaſtly ſmoking 
irit of nitre. 

By degrees, as the nitrous acid is forced up by 
e fire, the mercurial maſs loſes its white colour, 
d becomes firſt yellow, and at laſt very red. 
hen it is become entirely of this laſt colour, the 
eration is finiſhed, The red maſs remaining is a 
ccury that contains but very little acid, in com- 
ion of what it did while it was white: and in- 
cd the firſt white maſs is ſuch a violent corroſive, 
at it cannot be uſed in medicine; whereas, when 
ls become red, it makes an excellent eſcharotic, 
dich thoſe who know how to uſe it properly ap- 
7 with very great ſucceſs, particularly to venereal 
ers. 

This preparation is very improperly called a pre- 
tate: for the mercury is not ſeparated from the 
nit of nitre by the interpoſition of any other 
pitance, but only by evaporating the acid. It 
allo called arcanum corallinum. 25 
lt muſt be obſerved that mercury, by its valog 
wi 
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with the nitrous acid, acquires a certain degree 9 

fixity : for the req precipitate is capable of ſuſtain 

mg, without being volatilized, a ſtronger degry 

of heat than pure mercury can; which, as we ob. 

_—_— before, is the property of turbith miner] 
O0. 13 ; F | 


PROCESS VI. 


To combine Mercury with the Acid of Sea: ſalt. Gy 
| roſiue Sublimate, 


Vaporate a ſolution of - mercury in the nitrous 

4 acid, till there remain only a white powder, 

as mentioned in our obſervations on the preceding 
proceſs. With this powder mix as much green v 
triol calcined to whiteneſs, and as much decrepi 
tated ſea-ſalt, as there was mercury in the ſolution 
Triturate the whole carefully in a glaſs mortar 
Put this mixture into a matraſs, ſo that two third 
thereof may remain empty, having firſt cut off th 
neck to half its length: or inſtead thereof you mi 
uſe an apothecary's phial. Set your veſſcl in 
ſand-bath, and put ſand round it as high as © 
contents reach. Apply a moderate fire at fir{t, an 
raiſe it by flow degrees. Vapours will begin to! 
ſcend, Continue the fire in the ſame degree | 
they ceaſe. Then ſtop the mouth of the veſlel vil 
paper, and increaſe the fire till the bottom of i 
| ſand-bath be red-hot. With this degree of be 
a ſublimate will riſe, and adhere to the inſide al 
upper part of the veſſel, in the form of white ſe 
tranſparent cryſtals. Keep up the fire to the fin 
degree till nothing more will ſublime. Then! 
the veſſel cool; break it, and take out what is ff 
limed, which is corroſive ſublimate. on5Hh 
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OBSERVATIONS, 


In this operation the mineral acids act, and are 
fed upon, in a remarkable manner. Every one 
f the three is at firſt neutralized, or united with 
different baſis ; the vitriolic being combined with 
on; the nitrous with mercury, forming therewith 
nitrous mercurial ſalt; and the marine with its 
atural alkaline baſis. The vitriolic and nitrous 
ids, which are united with metalline ſubſtances, 
eing both ſtronger than the acid of ſea-falt, ſtrive 
d expel it from its baſis, in order to combine with 
themſelves ; but the vitriolic acid, being the 
rongeſt of the two, would take ſole poſſeſſion of 
iis baſis excluſive of the nitrous, which would 
ontinue united with the mercury, if the marine 
id had not a greater affinity than the nitrous, 
Ih this metallic ſubſtance, This acid therefore 
eng expelled from its baſis by the vitriolic acid, 
d fo ſet at liberty, muſt unite with the mercury, 
d ſeparate the nitrous acid from it; which now 
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ira no reſource but to unite with the iron deſerted 
ff the vitriolic acid. But as all theſe changes are 


1 mal 
in! 


rought about by the means of a confiderable heat, 
d as the nitrous acid hath not a very firm con- 
ection with the iron, it is driven off by the force 
the fire; and this it is which we ſee riſe in va- 
urs during the operation. It alſo carries off 


5 
t, and 

to! 
ee l 


| ith it ſome parts of the other two acids, but in a 
Aug ry mall quantity. After the operation therefore 
of th re remains, 1. A combination of the vitriolic 
f 000d with the baſis of ſea-ſalt ; that is, a Glauber's 
de 008: 2 A red martial earth, being that which was 
: (cull: baſis of the vitriol : theſe two ſubſtances are 
c . ended together, and remain at the bottom of the 
I el becauſe of their fixity: 3. A combination 
7 


; the marine acid with mercury, ; both of which 
ug volatile, they aſcend together into the upper 
VoL. II. 3 part 
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part of the veſſel, and there form a corroſive ſob. 
limate. 

If we reflect on this proceſs with attention, a4 
recollect diſtinctly the affinities of the different ſy, 
ſtances employed in it, we ſhall: perceive: that it js 
not neceſſary to make uſe of all thoſe matters, and 
that the operation would ſucceed: though ſeveral uf 
them-were left out. 

\ "Firſt; che nitrous acid may be omitted; '-{inee, 
as hath: been ſhewn, it is not an ingredient in the 
ſublimate, bur is dĩſſipated in vapours during the 
operation. From an accurate mixture therefore of 
vitriol, ſea-ſalt, and mercury, a corroſive ſublimate 
muſt be obtained: for as the acid of the vitrig| 
will diſengage. the acid of ſea- ſalt, the latter vil 
be at liberty to combine with the mercury, and ſo 
form the compound we are in queſt of. 

Secondly, if we make uſe of mercury difſolyd 
by the nitrous acid, we may omit the vitriol; be. 
cauſe the nitrous acid having a greater affinity than 
the marine acid itſelf with the: baſis of ſea-falt, and 
the acid of ſea-ſalt having a greater affinity than 
the nitrous acid with mercury, theſe two acids w 
naturally make an exchange of the baſes wit 
which they are united: the nitrous will lay hol 
on the baſis of. ſea-ſalt, and form a quadrang 
nitre, while the marine acid will join the mercui 
and with it form a corroſive ſublimate. 

Thirdly, inſtead of ſea- ſalt its acid: only may de 
employed; which being mixed with the ſolution 01 
mercury in the ſpirit of nitre, will, by virtue of 
greater affinity with that metallic ſubſtance, {epi 
rate it from the nitrous acid, unite with it, an 

Irm a white mercurial precipitate, which nee 
only be ſublimed to become the combination '* 
* "quired, 

Fourthly, inſtead of mercury diſſolved in tl 
nitrous acid, mercury diſſolved by the vitriolic ac 

or turbith, may be uſed ; only mixing ſea ·ſſalt = 

wi 


vith : for theſe two ſaline ſubſtances will mutually- 
lecompound each other, by virtue of the affinities 
i their acids, and: for the ſame reaſons that ſea- 
ut and the mercurial nitrous. ſalt decompound 
ach other. The vitriolic acid: quits the mercury. 
ith which it is combined, to unite with the baſis 
i the ſea- ſalt; and the acid of this ſalt being e- 
xlled by the vitriolic, combines with the mercury, 
and conſequently forms our corroſive ſublimate. 
In this caſe a Glauber's ſalt remains after the ſub- 
Imation. 1 
Theſe ſeveral methods of preparing corroſive 
ſublimate are never uſed, becauſe each of them is 
utended with Tome inconvenience ; ſuch as requir - 
g too long triture, yielding a ſublimate leſs cor- 
five than it ſhould be, or a ſmaller quantity of 
it, We muſt, however, except the laſt ; which was 
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1:4/Sovented by the late Mr. Boulduc, of the Academy 4 1 
be. f Sciences, who found none of theſe inconve- Wi. 
than encies attending it“ 1 


Corroſive ſublimate may alſo be made only by 
nring mercury with ſea-ſalt, without any addita- 
nent. This may appear ſurprizing when we con- 
der that, as acids have a greater affinity with al- 
alis than with metallic ſubſtances, the acid of ſea- 
alt ought not to quit its baſis, which is alkaline, to 
wite with mercury. | 

In order to explain this phenomenon it muſt be 


— . 
7e 2 
. 8 


ay remembered that ſea-ſalt, when expoſed to the fire 
on d ithout additament, ſuffers a little of its acid to 
of ape. Now this portion of the marine acid unites + 
ſepe ich the mercury, and forms a corrofive ſublimate. . 


loreover, as there is a pretty ſtrong affinity be- 
ween the marine acid and mercury, this may help 
o detach from the ſea ſalt a greater quantity of 
ad than it would otherwiſe part with. Neverthe- - 


* Ye. the Memoirs of the 2 for 1730. 
2 : 


leſs 
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leſs the quantity of ſublimate obtained by this mea 
is not conſiderable, nor is it very corroſive, 
On this occaſion me muſt alſo mention anothe; 
combination of the marine acid with mercyry, 
which is made by mixing that metallic ſubſtance 
perfectly with ſal ammoniac by the means of triture 
Mercury, like all other metals except gold, pofltf. 
ſes the property of decompounding ſal ammoniz, 
ſeparating the volatile alkali which ſerves it for | 
baſis, and combining, by the help of a very gentle 
heat, with its acid, which is well known to be the 
ſame with that of ſea-ſalt. This decompoſition 9 
ſal ammoniae, by the metalline ſubſtances, is a ful 
exception to the firſt column of Mr. Geoffroy 
Table of Affinities, and is the baſis of ſeveral ney 
medicines invented by the late Comte de | 
Garaye *. | 
Corroſive ſublimate is the moſt violent and the 
moſt active of all corroſive poiſons. It is never 
uſed in medicine, but in external applications, | 
is a powerful eſcharotic ; it deſtroys proud fleſh, 
and eleans old ulcers ; but it muſt ue uſed by thoſe 
only who know how to apply it properly, and rt- 
quires an able hand to manage it. It is not com 
monly applied by itſelf, but mixed in the propor 
tion of half a dram to a pound of lime-water 
This mixture is yellowiſh, and bears the name d 
Aqua Phagedenica, 
Water diſſolves corroſive ſublimate , but in! 
ſmall quantity, If a fixed alkali be mixed wil 
this ſolution, the mercury precipitates in the formd 
a red powder. If the precipitate be procured byi 
volatile alxali, it is white; if by lime-water, it! 
Felow, This mercurial ſalt diflolves pretty calily 
bPoiling ſpirit of wine, 


See the Memoir given I by me on this ſubje& to the Acadel 
ef Sciences in the Memoir J Academy 17 54. PRO 
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p 


Sweet Sublimate. 


AKE four parts of corroſive ſublimate; pul- 
verize it in a glaſs or marble mortar; add by 
tle and little three parts of mercury revivified 
om cinabar ; triturate the whole carefully, till 
ke mercury be perfectly killed, ſo that no globule 
gereof can be perceived. The matter will then be 
rey. Put this powder into an apothecary's phial, 
r into a matraſs, , whoſe neck is not above four on 
re inches long, leaving two thirds thereof empty. 
et the veſſel in a ſand bath, and put ſand round 
to one third of its heighhth. Apply a moderate 
e at firſt ; and afterwards raiſe it gradually till 
du perceive that the mixture ſublimes. Keep it 
p to this degree till nothing more will rife, and 
ten break the veſſel. Reject, as uſeleſs, a ſmall 
nantity of earth which you will find at the bot--. 
m: ſeparate alſo what adheres to the neck of the 
eſſel, and carefully collect the matter in the mid- 
e, which will be white. Pulverize it; ſublime it 
ſecond time, in the ſame manner as before; and 
the ſame manner ſeparate. the earthy matter left 
the bottom of the veſſel, and what you find ſub- 
ied into the neck. Pulverize, and ſublime a 
rd time, the white matter you laſt found in the 
idle, The white matter of this third ſublima- 
q is the Sweet Sublimate, called alſo Aquila 
a, 
L 3 


— 


* 


126 ELEMENTS OF THE 


OBSERVATIONS. 


The acid of ſea - ſalt in the corroſive ſublimat 
very far from being perfectly ſaturated with me. 
cury ; and thence comes the corroſive quality 
this ſaline compound, But though mercury, à 
appears by this combination, is capable of imbi 
ing a much greater quantity of acid than is nece. 
ſary to diflolve it: nay, though it naturally tag 
up this ſuperabundant quantity of acid, yet it doi 
not follow from thence that this redundant ac 
may not combine with mercury to the point of p 
fect ſaturation, ſo as to loſe its corroſive acidir, 

This is the caſe in the operation here deſcribed 
A freſh quantity of running mercury is mixed vil 
corroſive ſublimate; and the freſh mercury con 
bining with the ſuper-abounding acid, deprives tht 
ſublimate of its acrimony, and forms a compound 
which comes much nearer the nature of a neutr 
metallic falt. | 
Trituration alone is not ſufficient to produce a 
union between the newly added mercury and tit 
acid of the corroſive ſublimate : becauſe, general 
ſpeaking, the acid of ſea- ſalt eannot diffolve mer 
cury without the help of a certain degree of hei 
and unleſs it be reduced into vapours, 

Thus, though the newly added mercury become 
inviſible by trituration, and ſeems actually combi 
ed with the corroſive ſublimate, yet the union! 
not intimate. There is only an interpoſition 0 
parts, but no true diſſolution of the newly add 
mercury by.the ſuper-abundant acid of the cor 
five ſublimate. For this reaſon the mixture ml 
be ſublimed ; and by this ſublimation only 1s th 
true union effected. Nor is one fingle ſfublimats 
fafficient: no leſs than three are neceſſary to 0 
prive the ſublimate of the corroſive quality whid 
renders it poiſonous. After the third ſubliman 


A 
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the ſublimate being put upon the tongue gives no 
conſiderable ſenſation of acrimony ; nor doth it re- 
tain any more of its former activity than is requiſite 
to make a gentle purgative, when adminiſtered 
from fix to thirty grains for a doſe, 

If a leſs quantity of mercury than that above di- 
rected be mixed with the corroſive ſublimate, the 
ſuper-abundant acid will not be ſufficiently ſatu- 
ated : and the leſs mercury is added, the more of 
its corroſive virtue will the ſublimate retain. 

If, on the contrary, a greater quantity of mer- 
ury be added, there will be more than the acid 
an poſſibly diffolve, and the ſuperfluous 2 
ill remain in its natural form of quick-ſilver. It 
is better therefore to err in the exceſs than in the 
efect of the proportion of mercury to be added; 
decauſe the corroſive ſublimate will take up no 
nore than is neceſſary to dulcify it. 

Part of the acid of the corroſive ſublimate is alſo 

liſſipated in vapours during the opration; and it 
s neceflary to allow room for theſe vapours to cir- 
ulate, and a vent to give them paſlage, or elſe 
hey will burſt the veſſels, Theſe are our reaſons 
or icaving an empty in the ſubliming veſſels, and 
or having their necks no more than five or fix 
ches long, | 3 | 1 
The matter which ſublimes into the neck of the 
ſeſſel is always very acrid; for which reaſon it muſt 
ſeparated from the ſweet ſublimate. There re- 
hains alſo at the bottom of the matraſs an earthy, 
eddiſh matter; which probably comes from the vi- 
rol employed in making the corroſive ſublimate, 
his matter muſt likewiſe be rejected as uſeleſs after 
very ſublimation, _ l 
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PROCESS 1X, 
. The Panacea f Mercury. 
PULVERISE ſome ſweet. ſublimate, and ſublime 


it in the ſame manner as you did thrice before, 
Repeat this nine times. After theſe ſublimations ix 
will make no impreſſion on the tongue. Then 
Pour on it aromatic ſpirit of wine, and ſet the whole ( 
in digeſtion for eight days. After that decant the 
ſpirit of wine,. and dry what remains, which is the 


Panacea of Mercury. 


88 


OBSERVATIONS. 


The great number of ſublimations, which the 
{weet ſublimate is made to undergo, fweeten it ſtill 
more, and to ſuch a degree that it leaves no ſenſa. 
tion on the tongue, nor hath any purgative virtue. 
The ſpirit of wine, in which it is digeſted after 
all the fublimations, is deſigned to blunt ſtill more 
the ſharpneſs of any acid particles that may not 
have been ſufficiently dulcified by the preceding 
ſublimations. | 
As mercury is the ſpecific remedy for venerel 
diſorders, ſundry preparations thereof have been 
attempted with a view to produce different effect. 
Sweet ſublimate is purgative; and for that reaſon 
not quite proper for procuring a ſalivation, becauſe 
it carries off the humours by ſtool. The panact? 
of mercury, which, on the contrary, is not purge 
tive, may raiſe a ſalivation when taken inwardly. 
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SECTION m. 


Of Operations on the Szmi-METALs.. 


Of ANTIMONY, 


PROCESS I. 


To ſeparate Antimony from its Ore by Fuſion. 


AVING drilled! ſome ſmall holes, of about 
two lines diameter, in the bottom of a cru- 
cible, put into it your antimonial ore bro- 

en into little bits, about the ſize of a hazel nut; 

e on its cover; ſet the crucible thus prepared in 

_—_— of another crucible, and clofe the joints 

nm lute. 

At the diſtance of half a foot from this com- 

und veſſel, place bricks all round, ſo as to form 


furnace ; * ſides of which muſt riſe as high as. 


brim of the uppermoſt crucible, 
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Let the bottom of this furnace be filled with zg. 
es, up to the top of the lower crucible, and the rg 
of the furnace with lighted coals. Blow the fir, 
if. it be neceſſary with bellows, till the upper cru. 
cible become red, Keep it up in this degree for 
about a quarter of an hour, Then take your ye. 
ſels out of the furnace, and you will find the ant. 
mony collected in the bottom of the lower en 
cible, having run through the holes of the upp 

one. 


- OBSERVATIONS, 


The ore of antimony is one of the moſt fuſibk 
it always contains a great deal of ſulphur, and ca 
not ſuſtain a fire of any force without being dif 
pated into vapours. . It requires no-additament tt 
flux it: for it is not neceſſary, on this occation 
that the earthy and ſtony matters mixed therewit 
be brought to fuſion. .. It is ſufficient that the ant 
monial part be melted; which, as ſoon as it be 
comes fluid, is carried by its weight to the. lon 
part of the crucible, 'Thus it is — from i 
heterogeneous matters; which are left in the upp 
crucible, while it paſſes through the holes in its bo 
tom, and forms a maſs in the lower. 

Ihe precaution of cloſing all the apertures 0 
both crucibles is neceſſary, on account of the vol 
tility of this mineral: and that the antimony, wit 
once melted, may not continue expoſed: to 2 git 
heat; it is made to run down into a veſſel ſurround 
with aſhes only, and by that means very little a 
fected with heat; aſhes being one of thoſe {ol 
mediums: that tranſmit leaſt of it. 
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"PROCESS 1. 


"The common Regulus of Antimony. 


7) Educe crude antimony to powder. Mix it with 
three fourths of its weight of white tartar, 
d half its weight of refined falt-petre, both pul- 
rized, Into a large crucible made red-hot in the 
e, throw a ſpoon-full of your mixture, and co- 
rit, There will be a very conſiderable detona- 
nn, When it is over, throw in a ſecond ſpoon- 
Hof your mixture, and cover the crucible. as 
fore: this will produce a ſecond detonation. 
0 on thus, till you have thrown in all your mix- 
3 | 
When the whole has thus fulminated, increaſe 
e fire ſo as: to bring the mater into fuſion; that 
ing done, take the crucible out of the furnace, 
d immediately pour its contents into an iron cone 
ated and greaſed with tallow. Strike the floor 
d the cone ſome gentle blow with a hammer, to 
e the regulus precipitate ; and when the mat- 
is fixed and cold, invert the cone and turn it 
t. You will ſee it conſiſt of two diſtinct ſub- 
nces ; the uppermoſt of which is a ſaline ſcoria, 
d the undermoſt the reguline part. Strike this 
is a blow with a hammer, in the place where 
le ſubſtances join, and you will by this means 
arate the ſcoria from the regulus ; the latter of 
ich will have the form of a metallic cone, on 
ſe baſe you will obſerve the ſignature of a bright 
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OBSERVATIONS. 


Antimony, though ſeparated by a former fu 
From the earthy and ſtony parts of its ore, mul 
nevertheleſs be ſtill conſidered as an ore, on 2. 
count of the great quantity of ſulphur it contain 
which mineralizes the metalline part or reguly, 
Therefore if you deſire to have this regulus pur, 
you muſt ſeparate it from the fulphur that is com 
bined with it. This may be done ſeveral way 
The method above propoſed is one of the readich 
and eaſieſt, though not altogether free from incot 
veniencies, as we ſhall ſhew. 

Ihe falt-petre in the mixture detonates by mean 
of the ſulphur of the antimony, which it conſume, 
and from which it ſeparates the reguline part: bu 
leſt it ſhould alſo conſume ſome of the phlogiſtot 
which gives the regulus its metalline form, tarta 
is added; becauſe it contains a great deal of in 
flammable matter, and fo is capable of furnil 
ing enough for the detonation of the nitre, or n 
ther for reſtoring to the metallic earth of the 4 
3 the phlogiſton that may be conſumed by th 

itre. | 

If we conſider what paſſes in this operation ni 
ſhall ſoon be convinced that a great deal mult 
loſt in it, and that we do not thereby obtain nd 
the whole of the Regulus that the Antimony 1s d 
pable of yielding: for 1. the regulus of antint 
ny being a volatile ſubſtance, much of it mut 
diſſipated during the detonation ; and ſo much t 
more as the detonation is frequently repeated, al 
continued for a confiderable time. The flo 
that may be collected by preſenting cold bodies roth 
ſmoke that riſes in the operation, and which m 
be reduced to a regulus by the addition of a phi 
giſton, ſufficiently prove what is here advanced. 


2. All the ſulphur of the antimony is a” 
U 
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med by the nitre on this occaſion; and moreo- 
er, the acid of that part thereof which is burnt, 
niting with ſome of the alkali produced by the 
ellagration of the nitre and tartar, forms a vi- 
-olated tartar, which meeting with à ſufficient 
cantity of phlogiſton in the mixture produces 
ew ſulphur. Now this ſulphur, whether not 
onſumed, or re-produced, in the operation, com- 
ning with the alkali forms a liver of ſulphur; 
ad that diſſolves part of the regulus, which by 
iis means remains confounded with the ſcoria. 
he proof of this is, that, if the ſcoria be mixed 
ith filings of tron, and fuſed a ſecond time, you 
ill find at the bottom of the crucible a button af 
gulus, which it contained, and which is ſeparat- 
j therefrom by the interpoſition of the iron. We 
jall ay more on this ſubject in the proceſs far 
ſoaking the martial regulus, which immediately 
allows this. If, inſtead of melting the ſcoria with 
uon filings, we pulverize it, boil it in water, and 
rnil en pour an acid into that water; the liquor will 
ſtantly grow turbid, and a ſulphureous precipi- 
te will fall, commonly called the golden ſulphur 
antimony; which is nothing elſe but common 
Iphur ſtiil combined with ſome particles of the 
gulus: a new proof of what we advanced con- 
ring the production of liver of ſulphur in this 
deration. ' 
As regulus of antimony is of no great value, 
e loſs ſuſtained in this proceſs is ſeldom regard- 
However, we ſhall have occaſion, in the fſe- 
te], to point out a method of obtaining this re- 
us with leſs diſadvantage. | 
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PROCESS WM. 
Regulus of Antimony precipitated by Metal.. 


Dr one part of ſmalkiren-nails into a cry; 
ble, and fer it amidſt burning coals, in a mg 
ing furnace. When che iron is thoroughly 
hot, and begins to- grow white, add thereto lit 
by little, and at ſeveral times, two parts of cry 
amimony in powder, The antimony will immel 
ately flow and unite with the iron. When (| 
antimony is entirely melted, add thereto, at ſeven 
times, the fourth of its weight of pulverized nite 
-a'detonation- will enſue, and the .whole mixty 
will be in fufion. 5 | 
After you have kept the matter in this.-conditi 
for ſome minutes, pour it into an iron. cone, fir 
heated and tallowed. Strike the ſides of the co 
with a hammer, that the regulus may fall to t 
"bottom ; and, when all is cold, ſeparate it fra 
the ſcoria by a blow with a hammer. Melt i 
firſt regulus again in another erueible, adding 
fourth part of its weight of crude antimony. A 
the crucible cloſe ſhut, and give no more! 
than is neceſſary to melt the matter. When i 
in perfect fuſion, add to it at ſeveral times, as f 
did before, the fixth part of its weight of Fuben 
ed nitre; and, in half a quarter of an hour al 
this, pour the whole into a cone as you did | 
-Srſt time. 1 K 
Laſtly, melt your regulus over again a third 
even a fourth time, always adding a little | 
which will detonate as before. If after all i. 
fuſions you pour the regulus into an iron c 
you will find it very beautiful, and the ſta! f 
formed: It will be covered with a ſemi rau 
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t, lemon · coloured ſcoris, This feoria is ex-; 
emely acrid and cauſtic. 


OBSERVATIONS. 


Though regulus of antimony unites very rea- 
y wich ſulphur, and is always found combined 
rewith in the earth, we muſt not thence con- 
de that it hath a greater affinity than other fub- 
aces with that mineral: On the contrary, all 
metals, except gold; have a greater affinity 
n this ſemi- metal with ſulphur. Hence it fol» 
; that all the metals, except gold, are capable 
decompoſing antimony, and ſeparating the ſul- 
ureous part from the metalline; ſo that, in- 
ad of employing iron, as in our proceſs, copper, 
d, tm, or ſilver, may be uſed; and a regulus 
ained by means thereof. f 5 

But as iron is, of all the metallic ſubſtances, 
t which hath the greateſt affinity with ſulphur, 
on this occaſion preferred to the reſt. And 
m hence two advantages ariſe : the firſt: is, 
t the operation is performed ſooner. and with 
ater eaſe ; the ſecond, that the regulus is purer, 
contains leſs of the precipitating metal. For 
a general rule, that, when one metallic ſub - 
ice is employed te precipitate another, the pre- 
tated ſubſtance is always a little adulterated by 
admixture of ſome particles of the precipitant. 
", the greater affinity the precipitant hath with 
matter united to that which is to be precipi- 
„ the leſs doth the precipitate retain of the 
Ipitant. : 

\ this proceſs the iron melts very eaſily by 
ns of the union it contracts with the ſulphur. ; 
h, as we obſerved before, hath. the property 
endering this metal very fuſible, though of it- 
the moſt refractory of all. It 
be ſcoria found on the regulus of: the-firſt fu- 
M 2 ſion 
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ſion is a combination of iron with the ſulphuregy 
part of the antimony. This ſcoria is extreme 
hard, and not to be ſeparated from the repuly 
without ſome trouble. The nitre added, bein 
alkalizated and uniting therewith, renders it a jj 
tle tofier, and gives it the property of relenting i 
the air. Any alkaline ſalt may be ſubſtituted i 
the nitre, Wet 
The nire that is alkalizated in the operatiq 
or che alkali that is added, procures moroever ! 
nother advantage; namely, that, by uniting vi 
part of the ſulphur of antimony, it produce 
liver of ſulphur, which diflolves the iron, retain 
it, and hinders that which is not yet combing 
with pure ſulphur from uniting ſo readily with ti 
regulus as it otherwiſe would do. '*s 
Laftly, the addition of nitre, or an alkali, co 
tributes greatly to promote the fuſion, to render 
more perfect, and to procure a more complkt 
precipitation of the regulus. 
The ſecond fuſion which the regulus is made 
undergo is intended to purify it from any mim 
of iron. When the freſh antimony added on ti 
occaſion comes to melt with the regulus, the {ul 
phur contained in the antimony joins with the it 
ruginous parts in the regulus; and the iron 
coming lighter by this union is thrown up to 
furface of the matter. There it forms a ſort 
ſcoria, with which a good deal of antimony is 0 
ed ; the regulus not being wholly precipitated, | 
cauſe there is not iron enough in the mixture! 
that purpoſe. The ſalt-petre added here prod 
ces the ſame effect as in the firſt fuſion. 
But if, on orie hand, the regulus precipitate 
the firſt fuſion be purified, by this addition 
freſh antimony, from moſt of the iron with ut 
it was alloyed ; on the other band this fame 1g 
lus cannot be kept from re-uniting with ſome 
phureous parts. | 
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theſe, it muſt be melted over again once or twice 
more, and a little nitre added each time, to con- 


form : whence it comes to pals that part of the re- 
ulus is converted to a calx, which by means of 


this glaſs which mixing with the ſcoria gives it the 


ellow colour obſerved therein. This yellow co- 
jour may alſo be in part produced by ſome ferru- 


ing its former depuration by antimony, 
It is of no uſe to repeat the fuſions of the regu- 
ſtill contain: for after the ſecond fuſion it con- 


neceflary to give it the metalline form, 80 that, 
by proſecuting the matter further, you would only 


purpoſe, 

which our antimony is capable of yielding; ſeeing 
part of it is deſtroyed by the fuſions it muſt neceſ- 
artly undergo with nitre, in order to its purifica- 
pollibly be made to yield, after we have treated of 


+ that proceſs. - 


PRACTICE OE CHYMISTRY, 137 


In order therefore to ſeparate it entirely from 


ſume them by deflagration, But this cannot be 
Iaone without conſuming alſo ſome of the very 
phlogiſton which gives the regulus its metalline 


the alkalizated nitre is turned into glaſs; and it is 


ginous particles, of which a ſmall quantity always» 
remains combined with the regulus, notwithſtand- 


us oftener than is above propoſed, or to add freſh 
nitre with a view to conſume the ſulphur it may- 


tains none at all, and retains only the phlogiſton 


calcine and deſtroy the regulus to no manner of: 


From what hath been ſaid it is plain that, even 
by this proceſs, we do not obtain all the regulus- 


on. We ſhall give a proceſs for obtaining from 
antimony the greateſt quantity of regulus it can 


Its calcination, which is ia ſome ſort the firſt ſtep 
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"PROCESS 1V. 
The Calcination of Anttmony.. 


FAKE an unglazed earthen veſſel, wider 2 
top than at bottom; put into it two or three 
ounces of crude antimony. finely pulverized, 88 
this veſſel over a weak charcoal fire, and increif 
the Heat till you ſee the antimony. begin to ſmoke 
a little. Continue the fire in this degree, and 
keep inceſſantly ſtirring the antimony with the 
ſhank of a tobacco pipe all the while it is upon the 
fire. 

The powder of antimony, which, before calci- 
nation, was of a brilliant colour inclining to black, 
will become dull, and look like an earth. When 
it comes to have this appearance raiſe your fire til 
the veſſel be red-hot, and keep it up in this degree 
till the matter ceaſe entirely to ſmake, 


"OBSERVATIONS. 


Antimony, as hath been already ſaid, is a fort 
of ore conſiſting of a metalline or reguline part mi. 
neralized by ſulphur. S 

The deſign of this calcination is, by the action 
of fire, to diſſipate the ſulphureous part, which Þ 
the moſt volatile, in order to ſeparate it from tit 
metalline part, It is evidently a real correfacuon ; 
but the operation is very difficult, and requires“ 
good deal of attention: for antimony very cali 
melts, while at the ſame time it is neceſſary to ou! 
ſuceeſs that it do not melt; becauſe when tit 
matter is in fuſion the ſulphur requires a mud 
greater degree of heat to carry it off, Now, 
regulus of antimony itſelf is very volatile, 2 got 
deal of it would be diffipated along with 1200 
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of heat ne- 


rhur, if it were expoſed to the 
' ceflary to Carry off the ſulphur vy the maſs is 
ted. | JT . +RÞ ISR -OF 2 of M 
"Therefore if it happen that the antimony begi 


to melt during the calcination; which is eaſily per- 
ceived by its running into clots, it muſt be taken 
off the fire, and the cloted parts be again pul- 
verized; after which the calcination is to be pro- 
ſecuted with a leſs degree of heat. 15 
When the antimony has loſt all its brightaeſs, 
and is become like an earth, it is time to augment 
the degree of heat, in order to complete the calci- 
nation; becauſe the laſt portions of the ſulphur 
are the moſt difficult to raiſe. Moroever the in- 
conveniences juſt mentioned are not now to be ap* 
prehended: for, as the great fuſibility of the regu- 
line part is owing to the ſulphur, what remains, 
after you have diſſipated the greateſt part of the 
ſulphur, is much leſs fuſtble ; and, as the. redun- 
dant ſulphur of the antimony cannot be driven off, 
vithout diſſipating at the ſame time a good deal of 
the phlogiſton neceſſary to metallize its regulus, 
the matter that remains comes much nearer to the 
nature of a calx, than to that of a metalline ſub- 
ſtance; and conſequently partakes of the nature 
of all metallic calxes, which is to be very fixed. 
Antimony may alſo be calcined by mixing with 


Gion chat mineral an equal quantity of charcoal-duft. 
ch ls charcoal is incapable of fuſion, it prevents the 
n theWantimony from clotting, as well as from loſing ſo 
tion nuch of its metallizing phlogiſton as it otherwiſe 


would: and hence it comes to paſs that the calx of 
antimony, prepared in this manner, comes nearer 
o the nature of a regulus, than that which is pre- 
pared without addition. | 
lf jou happen to raiſe the fire too much, in this 
acination with charcoal - duſt, the calx will be part- 
reduced to a regulus, by means of the pblogi- 
on which the charcoal furniſhes; and then the 

| regulus 
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regulus will be diſſipated in vapours, eſpecially z; 
this calx, which comes very near the nature of , 
regulus, is not fo fixed as that prepared withgy 
addition. For this reafon it always continues 9 
ſmoke, even when it contains no ſuperffuous (yl. 
phur: and therefore you muſt not wait till it cea 


to ſmoke before you put an end to your calcingi. 5 
on; for you will loſe a great deal of it in vapoun 11 
It is time to ſtop when the vapours that riſe fru " 

it, while it is moderately red, do not ſmell of bury. 1110 
ing ſulphur. my 
ry, | 

| the 

PROCESS V. ſtate 

Calx Antimony redured to a Regulus % 

| IX the calx- of antimony, which you intend * 
to reduce, with an equal quantity of black regul 


ſoap. This mixture will make a thin paſte, Putit 
little by little into a cruicible, previouſly made red: 
hot amidſt live coals. Thus ler the ſoap burn till t 
ceaſe to emit any oily ſmoke, Then cover the cru 
cible; make the fire ſtrong enough to melt the 
matter, and you will hear it efferveſce and bol 
When this noiſe is over let the crucible cool, an 
then break it: you will find in it a beautiful ſcort 
marked with circles of ſeveral colours; and unde 
that a button of Regulus, which is not yet quit 
pure, and muſt be purified in the following manner 
Pound this Regulus, and mix it with half i 
weight of an antimonial calx as perfectly deſulphs 
rated as poſſible. Put it into a crucible, and cot 
it: melt the whole, ſo that the ſurface of the mel 
ed matter may be ſmooth and uniform. Let u 
crucible cool, and then break it: you will find! 
it a beautiful button of very pure Regulus, cove 


with a ſcoria having the appearance of an oY 
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us, or a kind of greyiſh enamel, moulded on 
1 de finely radiated Welse of the regulus. | 


HW OBSERVATIONS. 


al Of all the metalline calxes that of antimony is 
au noſt eaſily reduced. Any matter that contains the 
u -blogiſton, even charcoal duſt alone is ſufficient to 
procure it the form of a regulus, without the ad- 
dition of any thing to facilitate its fuſion; becauſe 
this calx, which is not of itſelf altogether refracto - 
ry, becomes {till more fuſible as it combines with 
the phlogiſton, and approaches. to the reguline 


ſtate, i 


Though all ioflammable matters are capable of 


yet there are ſome with which the operation ſuc- 
ceeds better, and produces a greater quantity of 
regulus, than it does with others. Fatty matters, 
joined with alkalis, are thoſe which anſwer beſt in 
this reduction, as they do in moſt! others. The 
black flux, for inſtance, is very proper for this pur - 
poſe : but Mr. Geoffroy, who made many experi- 
ments on antimony, found by repeated trials that 


black ſoap is fill fitter for it, and that a r 
WI quantity of regulus was obtained by its means, 

. , than by any other reducing flux whatever. The 
e vroceſs here given is taken from one of the Me- 
qu noirs on this ſubject, which he laid before the 
171 Academy of Sciences. ren | 
/ fl. lack ſoap is made of the Iye of a fixed alkali, 
* ſuch as pot-afh for inſtance, with quick lime, in- 


corporated by boiling with oil of lint- ſeed, rape · ſeed, 
or hemp · ſeed, and ſometimes alſa with animal fat. 
The oily matters, contained in this reducing flux, 


nd re firſt burnt and charred to a coal in the crucible. 
ve | As ſoon as they are brought to this ſtate, the cm- 
17 eile is covered, and the fire is encreaſed, till the 


matters melt. At that inſtant the reduction begins 
| | to 


procuring the reduction of the calx of antimony, 
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to take place; and the bubbling noiſe obſerved i; 
an effect thereof. 

The regulus obtained by this firſt fuſion is not 
yet very pure, being adukerated with the mixture 
of ſome unmetallic earth that was contained in the 
antimony, and with a- portion of the calcarioy 
carth of the foap. | 

Mr. Geoffroy found that his regulus was conta. 
mimated with this ſtbſtance, by putting it into un. 
ter, for on that occaſion he obſerved a very briſk 
ebultirion about the reguline buttons, which ſome. 
times laſted above four and twenty hours; and or 
examining them with a glaſs; he diſcovered ſome 
little holes, imperceptible to the naked eye, through 
which the water entered, to unite with the lime 
retained in the internal parts of the regulus, which 
Having been re - calcined in the operation required: 
to be flaked. | * 
This regulas may be purified by fimple fuſion, 
without any additament, becauſe the particles of 
Nme, being lighter than thoſe of the regulus, will 
be thrown up to the ſurface, on which they will 
form a fort of ſcoria. But Mr. Geoffroy took no- 
tice that, in this cafe; the ſarface- of the regulus 
is never very neat; that it is always ſullied with 3 
very adhefive ſcoria, and that no ſtar is formed up- 
on it, Beſides, the regulus muſt be kept a long 
white in a very thin fuſion, that the heterogeneous 
matters; which - hinder the fe& re-union of iu 
parts, may have time to riſe to the ſurface by the! 
lightneſs. But the longer the regulus is kept ia 
fuſion, the mere of it evaporates, becauſe of its 
volatility, He was therefore obliged to have re- 
courſe to other means. = 

We have in the proceſs deſcribed the method 
which ſucceeded beſt with Mr. Geoffroy. It con- 
ſiſts in melting the regulus over again, with the 
addition of a little freſh calx: of antimony tho- 
roughly freed- from its ſulphur, This - calx - 
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ing in its nature eaſily vitrifiable, and combining 
with the earthy. parts that deprave the regulug, 


and which cannot be vitrified without addition, 


ſcorifies theſe matters, and with them forms the 
opaque glaſs, or kind of enamel which is found 


over the regulus purified in this manner. 


The ſtar on..that part of the regulus of anti- 
mony, which was contiguous to the ſcoria, is a 
mark of its purity, and a proof that the operation 
was well performed. This ſtar is nothing but a par- 
ticular diſpoſition of the parts of the antimony, 
which have the property of running naturally ſ into 
facets and needles. The perfect fuſion, both of the 
regulus and the ſcoria that covers it, leaves the 
parts of the regulus at liberty to range themſelves 
in this order. This diſpoſition appears not only 
on the upper ſurface of the regulus, but, if-you 
break the button, you find the fame in its internal 


parts. There are ſome round pyrites whoſe infides 


have nearly the ſame appearance, and ſeem to con- 
iſt of rays iſſuing from a common center. 

The quantity of regulus obtained by Mr. Geof- 
froy's proceſs is more than double of what is pro- 
cured in. the common way, which yields but about 
four ounces in the pound; whereas this gives from 
eight to ten ounces. 

When antimony is calcined with charcoal-duſt, 
hat remains after the diſſipation of all the ſul- 
phur is not, properly ſpeaking, a calx of antimo- 
D7; but a ſort of regulus quite formed, and dif- 
tering from the common regulus only in that its 
parts are diſunited, and not collected into a maſs. 
Tor if this pretended calx of antimony be melted, it 
directly coaleſces into a regulus, without the addi- 
ton of any inflammable matter fit to procure its re- 
duction. Indeed lefs regulus is obtained by this 
neans than when a reductive is added: but never- 
heleſs this experiment ſtill proves what advanced; 
King regulus of antimony cannot be melted 
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. without loſing more or leſs thereof, either boca 


ſome of: it is diflipated in vapours. or becauſe pm 
of it loſes its phlogiſton in the fufion, and {61 


the 
the 
nit re 
forn 
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little 
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converted into a calx. 


PROCESS VI 
. Antimony  cakined with Nitre. Liver of Antimany 


| Crocus Metallorum. eriz 

C33 KS 5 f iv. 
JN Viverire and mix perfectly together equal pam e m 
tis n 


a of nitre and antimony : put the mixture int 
.an iron mortar, and cover it with a tile, which 
however muſt not ſhut it quite cloſe, With a ln 
coal ſet fire to the matter in the mortar, and imme 
diately withdraw it. The mixture will flame, vil 
great detonation 3 which being over, and the mor 
tar cooled, invert it, and ſtrike its bottom to ma 
all the matter fall out, 'Then, by a blow with 
hammer, ſeparate the ſcoria from the ſhining par 
which is the liver of antimony. 


OBSERVATIONS. 


In this operation the nitre takes fire and detonar i 
with the ſulphur of the antimony ; and nothing 
mains but the metallic earth of the mineral, which; 
meeting with no ſubſtance to reſtore its phlogilton 
cannot take the form of a regulus; but, being con 
| bined with a large quantity of fuſed ſaline matte! 
begins itſelf to flow, and forms a ſort of vitrc 
tion; which howerer is not a complete one, 
cauſe the matters do not continue long enough! 
fuſion, but cool too ſoon. This preparation of i 
timony is a violent emetic, It is uſed to make! 
metic wine and tartar emetic: it is alſo given 
ſubſtance to horſes. | | | 
Tue ſaline matters found after the operation 
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he form of a ſcoria, or perhaps confounded with 
the liver of antimony, are combinations of fixed 
nüre, partly with the acid of the burnt ſulphur, 
forming a neutral ſalt of the ſame kind as vitrio- 
red tartar, and partly with ſome unburnt ſulphur, 
forming a fort of liver of ſulphur that contains a 
lle regulus. It is uſual to pulverize this liver of 
antimony aud waſh it with water, in order to diſ- 
ore and carry off all the ſalts, When thus pul- 
-rized and waſhed it is called crecus metallorum. 
fliver of antimony be melted with any inflamma- 
le matter, it will be reduced to a regulus ; becauſe 
tis nothing but a metalline calx halt vitrified, 
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PROCESS VII 


mother "Calcination of Antimony with Nitre, Dia- 
phoretic Antimony, Materia Perlata, Clyſſus of 
Antimony. 2 +55 


IX one part of Antimony with three parts of 
nitre; project this mixture by ſpoonfuls in- 
4 crucible kept red-hot in a furnace. Each pro- 
Chon will be attended with a detonation, Con- 
nue doing this till you have uſed all your mixture: 
o raiſe the fire, and keep it up for two hours; 
er which throw your matter into a pan full of 
ot water. Let it lie ſteeping in water kept hot for 
whole day. Then pour off the liquor: waſh the 
hte powder you find at bottom in warm water; 
nd repeat the ablutions till the powder become 
pid. Dry it, and you have diaphoretic antimony, 


ORSERVATIONS, 


Ta1s operation differs from the preceding one, 
reſpect of the quantity of nitre deflagrated with 
le antimony, In the former we added one part 
ily of nitre to one part of antimony ; but in this 
WT"<* parts of nitre are put to one of the mineral; 
Vor. II. * and 
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and the calx reſulting from this mixture is of courſt 
very different from the other. K 320 
In the firſt place, liver of antimony; hath a red. 
diſh colour; whereas diaphoretic antimony is very 
white. Secondly, liver of antimony is in a manny 
half vitrified ; diaphoretic antimony is, on the con. 
trary, in the form of a powder, the parts of which 
have no connection together, th 
The reaſon of theſe differences will eaſily appear 
if we conſider, that, liver of antimony being the 
reſult of calcination with one part of nitre only, 
which is not ſufficient to conſume all the ſulphyr 
of the mineral, what remains after the detonation 
is not entirely deprived of its phlogiſton ; from 
whence ariſe the colcur it retains and the eaſe wi 
which it flows in the fire: but that, when thre 
parts of nitre are added inſtead of one, this quan 
tity is not only ſuſficient to conſume all the ſulphy 
and the phlogiſton ot the antimony, but even mon 
than enough; ſezing that, after the operation 
ſome nitre is ſtill found undecompoſed. 
The calx of antimony, prepared by calciniog 
with three parts of nitre, it therefore deprived 
all its phlogiſton, This is the cauſe of its white 
neſs, and the reaſon why it is not half vitrified! 
the operation, as liver of antimony is: for v 
know that the more a merallic calx is deprived 
its phlogiſton, the leſs fuſible and the leſs vitrif 
able it i. This calx of antimony bears the name( 
diaphoretic antimony, or diaphoretic mineral; b 
cauſe, being neither emetic nor purgative, l 
thought to have the virtue of promoting peripr 
tion. | . „„ 3 Eeren 
Antimony may be calcined-with various propol 
tions of nitre, between that uſed to make liver 
antimony, and this with which diaphorctic ant 
mony is prepared; and from theſe calcinations 
reſult calxes poſſeſſed of properties, both chym 
and medical, of an indcrmediate nature þeppeek þ 
aaa 5 extrem 
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extremes of thoſe two preparations. The nearer 
the proportion of nitre comes to that employed in 
reparing liver of antimony, the more will the re- 
ſultiog calx reſemble that preparation ; and in the 
ame manner, a calx prepared with a greater pro- 
portion of nitre will ſo much the more reſemble di- 
tiaphortic antimony, as the proportion of nitre uſed 
comes nearer three parts of nitre for. one of anti- 
mony, | | | 

It is not neceſſary that antzmony in ſubſtance be 
employed to make the diaphoretic mineral: you 
may, if you pleaſe, make uſe of it's regulus. But 
as the regulus contains no ſulphur, nor any more 
phlogiſton than is requiſite to ſecure 11's metalline 
form, it is needleſs to put three parts of nitre to 
one of regulus; an equal quantity thereof being 
ſufficient, * 5 

The matter is projected by ſpoonfuls, to the end 
that, by gradual and repeated detonations; the 
antimony may be more perfectly calcined : It is al- 
lo with a view to deſtroy entirely the ſmall remain - 
der of phlogiſton, which may have eſcaped the ac- 
ton. of the nitre, that the matter is kept red hot 
u the crucible for two hours, 

The whole is afterwards thrown into hot water 
and left ſteeping therein for ſeveral hours, with de 
lign to give the water time to diſſolve all the faiire 
matters that are mixed with the diaphoretic calx. 
When crude antimony is uſed in making this pre— 
paration, theſe faline matters are 1. an alkalizat- 
ech nitre; 2. a neutral ſalt formed by the union of 
the acid of ſulphur with part of that alkali, as in 
tne preparation of liver of antimony ; 3. a porti- 
on of undecompoſed nitre. 

The water in which the diaphoretic is waſhed 
takes up moreover a portion of the calx of antimo- 
by, Which is exceeding finely attenuated, and con- 
unyes united with the fixed nitre, and ſuſpended 
Werewith in the liquor. This matter is to be ſe- 
=? parated. 
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parated from the fixed nitre, by mixing the w. iſ pur 
ter wherein it is diflolved with an acid, which v. here: 


nites with the alkali, and precipitates this matter Di; 
in the form of a white powder, to which the name loſe 
of materia perlata hath been given. Becauſe it; Miſe d 
precipitated in the ſame manner as the golden ſy}. Mlpurpe 
phur of antimony, and, like that, is found in the M errics 
water with which the ſaline matters are wathed Out, in a f 
after the detonation of nitre with antimony, ſome Med: 


chymiſts have given it, though very 1mproperly, Poren 
the name of the fixed ſulphur of antimony. throv 

This matter is a true calx of antimony, and dif. d 
fers from diaphoretic antimony in nothing bu: it! nſue 


deing ſtill more perfectly calcined. It is ſo indeed he a 
to ſuch a degree that it is impoſſible to reſtore its HPeate 
metalline form, or reduce it to a regulus, by the ad- \fte 
dition of an inflammable matter, Diaphoretic anti- WWu11! 
mony, on the contrary, may be re-metallized, by uan 
tupplying it with phlogiſton: but it muſt be obſerv- BP" ** 
ed that, in whatever manner vou go aboift this, you e. 
will obtain. a much ſmeller quantity of regulus, 
than when you uſe a calx of antimony prepared 
with a ſmaller quantity of nitre, 

if you attempt to reduce either liver of antimo- 
ny or diaphoretic antimony, great care muſt be tak- 
en to waſh them thoroughly, in order to free them 
from every thing faline : for, without this precau- 
tion, the acid of the ſulphur, having, as was ob. 
jerved, formed a neutral falt with the alkali of the 
nitre, will combine with the inflammable matter 
added to revivify the calx of antimony and repro- 
duce a ſulphur ; which; uniting afterwards with 
the ſame alkali, will produce a liver of ſulphur, that 
will diſſolve part of the regulus. hinder it's precip! 
tation, and greatly leſſen the quantity which might 
otherwiſe be expected. | 

A particular ſort of diaphoretic antimony s 


ſometimes prepared for medical yſes, which wy 
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us O 
uce 


PRACTICE OF CHYMISTRY. 149 


2 purgative quality: it is not waſhed at all, and is- 
berefore called unwafbed diaphoretic mineral. 
Diaphoretic antimony may alſo be prepared in 
loſe veſſels, by means of which the vapours that 
riſe during the operation are retained. For this- 
purpoſe a tubulated retort is employed, having a- 
ſeries of adopters finted to it. The retort is placed 
in a furnace, and heated till its bottom become 
red: then a very ſmali quantity of the mixture, 
for making diaphoretic antimony, is introduced- 
through the tube in the upper part of the retort, 
and the tube immediately ſtopped. A donation 
-nſucs,, and the vapours expand themſelves into 
he adopters, where they condenſe... This is re- 
peated till the intended quantity of matter be uſed; 
After the operation ſome white flowers are found 
ſublimed in the neck of the retort, and a ſmall: 
uantity of liquor in the recipients, This liquor 
js acid, It conſiſts of ſome cf the acid of the 
nitre, which the acid of the ſulphur hath expelled 
from its baſis, and alſo a little of the acid of the 
ſulphur carried up by the heat before it could: 
ombine with the baſis of the nitre, This liquor 


by this method. 
pntimony forced up by the heat, and by the impe- 
us of the detonation. Theſe flowers may be re- 


IS the ſame with the matter that remains in the cru- 


grated. 


matter are ſoluble in any acid. 


— 


ö called cue of antimeny. The name of clyſſus- 
given to all liquors in general. that are prepared: 


The white flowers found in the neck of the re-- 
tort are flowers of antimony ; that is a calx of 
uced to a regulus. What remains in the retort 


idle, wherein the mixture of nitre and antimony. 
for making diaphoretic antimony hath. been defla- 


Neither diaphoretic antimony. nor the pearly; 
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"PROCESS vim. 
Calx of Antimony Vitrified. 


a any quantity you pleaſe of calx of xr, 
timony, made without addition; put it ino 
a good crucible, which ſet in a melting furfac: 
_ Kindle the fire gradually, and leave the crucik| 
uncovered at the beginning. 

A quarter of an hour after the matter is red. 
hot, cover the crucible, and excite the fire v. 
Touſly till the calx melt. You may know when! 
3s thoroughly melted, by dipping into the crucible 
an iron wire, to the end of which a little knob d 
glaſs will adhere, if the matter be in perfect fuſion, 
Keep it in fuſion for a quarter of an hour, or 1. 
ther longer if your crucible can bear it. The! 
take it out of the furnace, and immediately pou 
out the melted matter on a ſmooth ſtone, mad 
very hot for the purpoſe : it will preſently fix int 
a ycllow glaſs, | 


OBSERVATIONS. 


ALL the calxes of antimony, when expoſed t 
a violent fire, are converted into glafs ; but not i 
with the ſame facility. In general, the more 0 
their phlogiſton they have loſt in the calcination 
the more difficult is their vitrification, This caul 
alſo a difference in the colour of the glab 
which will be of ſo much a deeper yellow, and th 
nearer to a red, the leſs the antimony was cd 
cined. | 
It frequently happens, when we employ 1 cal 
-of antimony which is not ſufficiently deprivedo 
its phlogiſton, that we find in the crucible a butt 


of regulus, which being heavier than the dal, 
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ways lies at the bottom. With a view to avoid 
this inconvenience, and to diſſipate completely the 
excels of phlogiſton that way till: be left in the 
calx of antimony, we direct the crucible to be left 
uacovered for fome time, -at the beginning of the 
operation, If, notwithſtanding this precaution, 
any regulus be ſtill found at the bottom of the cru- 
cible, and you reſolve to vitrify it, the crucible muſt 
de returned to the furnace, and the fuſion conti- 
nued ; by which means the regulus will at laſt be- 
converted into glaſs. | 

If, on the contrary, you meet with any difficulty 
in effecting the vitrification, on account of your 
having employed a calx that hath loſt too much of 
its phlogiſton, ſuch as diaphoretic antimony, or 
the pearly matter, the fuſion may be greatly facili- 
tated by throwing into the 'crucible a little crade 
antimony, | 

Glaſs of antimony is a moſt violent emetie. 
This glaſs, as well as liver of antimony, is em- 
ployed in preparing emetic wine, and emetic 
fartar, | 5 
It may be re- ſuſcitated, like the calxes of an- 
timony, into a regulus, by re- uniting it with a 

phlogiſton. For this. purpoſe it muſt be finely 
W pulverized, thoroughly mixed with ſome black 
flux, and melted in a covered crucible. This glaſs, 
as well as that of lead, bath the property of greatly 


be ſcorified, 


©. 4 
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PROCESS IX. 
Kermes Mineral. 
REAK any quantity you will of Hungarian 
antimony into little bits: put it into a good 


earthen coffee · pot: pour on it twice its weight of 
rain- 


promoting the vitrification of matters that are to 
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rain - water, and a fourth part of its weight of vel 
filtered liquor of nitre fixed by charcoal. Boil the 
whole briſkly for two hours, and then filter the l. 
quor. As it cools it will acquire a red. colour, 
grow turbid, and leave a red powder on thy, 
A . 4 

Return your antimony into the coffee: po. 
Pour on it as much rain-water as before, and three 
fourths of the former quantity. of the liquor of 
fixed nitre. Boil it again for two hours, and then 
filter the liquor. It will again depoſite a red ſci. 
ment. Return your antimony into the coffee-pot ; 
pour on it the ſame quantity of rain water, and 
half the firſt quantity of the liquor of fixed nite, 
Boil it again for two hours, and filter the liquor as 
formerly. Waſh all thefe ſediments with warn 
water, till they become inſipid; then dry them, 
and you have the Kermes Mineral. 


ver: 
are 
prin 
and 
he 
his 


OBSERVATIONS. 


Ir you recolle& what we ſaid concerning the 
property which fixed alkalis poſſeſs of uniting wiih 
tulpbur, both by. fuſion, and, when thoſe ſalts are 
reſolved into a liquor, by. boiling, and of forminy 
therewith: a liver. of ſulphur, which diſſolves all 
metalline ſubſtances, you will: readily. comprehend 
the nature of this kermes, 

Antimony conſiſts of a ſulphureous and a regu 
line part, Therefore, if this mineral be boiled. 10 
a ſolution of a fixed alkali, ſuch as nitre fixed 9 
charcoal, the alkali will diſſolve the ſulphur of tt 
antimony, and form therewith a liver of ſulphur; 
which in its turn will diſſolve the reguline park 
Now,. kermes mineral,. prepared as above directed, 
is no other than a liver of ſulphur combined wich 
a certain quantity of regulus of antimony. 

Mr. Geoffroy hath ſet this truth in the cleartk 


light, by his accurate analyſis of the kermes m 


— 
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neral. The experiments he made on that ſubject 
are circumſtantially related in ſeveral} memoirs 
printed in the volumes of the academy for 1734 
and 1735. By combining acids with the kermes 
he demonſtrated, 1. the exiſtence of ſulpbur ia 
his compound; having ſeparated from it a burn- 
ng ulphur, which cannot be miſtaken for any 
ther than the ſulphur of antimony. In order to 
obtain this ſulphur pure, an acid muſt be employ- 
d that will not only abſorb the alkah, but alſo per- 
fly diſſolve the reguline part that might other- 
riſe remain unned with the ſulphur, Aqua Regia 
45 the acid which ſuccceded beſt with Mr. Geoff- 
oy. 2. He alfo proved that there is a fixed alkali 
n he compoſition of the kermes ; ſeeing the acids 
vith which he precipitated the ſulphur became 
utral ſalts, and juſt ſach as thoſe very acids 
onbined with a fixed alkali would have conſtitut- 
d: that is, the vitriolic acid produced a ſal de 
abus; the nitrous acid a regenerated nitre; and 
he marine acid a regenerated ſea- ſalt. 3. Mr. 
coffroy demonſtrated the reguline part of anti- 
hony to be an ingredient in the kermes; having 
rocured therefrom an actual regulus of antimony, 
7 fuſing it with the black flux. | 
la preparing the kermes it is neceſſary to renew 
he liquor from time to time, as above directed; 
caule, when it is once impregnated with kermes 
a certain degree, it can take up no more; and 
voſequently the ſame liquor cannot operate again 
D the antimony, Experience hath ſhewn, that, 
the doſes above preſcribed be applied, the liquor 
ill after two hours boiling be ſufficiently ſaturat- 
with kermes. e 2 
If the liquor in which the kermes is diſſolved be 
tered while it is very hot, and almoſt boiling, it 
aves nothing on the filter; the kermes paſſing 
rough with it: but as it cools it grows turbid, 
i gradually depoſites the kermes. Therefore it 
LIFE ought 
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ought not to be filtered till it be cold; or, if it he 
filtered, while it is boiling hot, in order to ſeparay 
from it {ome- coarſe particles of antimony not ye 
converted into kermes, it muſt. be filtered a ſecond 
time when it is cold, in order to get the kermes. 
Though in the method uſually practiſed for mak. 
ing kermes, the antimony is boiled only thrice 
yet it does not follow that more kermes may not be 
obtained from it, or that but little more would be 
obtained by a tourth and fifth boiling : owthe con- 
trary it would yield conſiderably more. Mr. Geol. 
froy obſerved that he got more kermes by the ſe. 
cond boiling than by the firſt, and ſtill more by the 
third than by the ſecond ; and that the yield goes on 
increaſing in this manner to a very great number of 
times, which he hath not determined. This in. 
creaſed effect ariſes from hence, that by multip!ying 
the friftions of the little bits of antimony agaiul: 
each other, new ſurfaces are expoſed to the zation 
of the alkaline liquor, and furniſh it with more ful 
phur; while the addition of this ſulphur renders the 
hepar more aCtive and more penetrating ; or, if you 
pleaſe, produces a new hepar every time the matter 
are boiled. When the alkaline liquor is once {i 
turated with kermes, it ceaſes to act, and forms ut 
new hepar ; but it doth not follow that its virtue l 
quite exhauſted, To reſtore its ability of acting u 
well as at firſt, or nearly fo, you need only kt! 
cool, and depoſite the kermes diſſolved in it. We 
owe this ſingular obſer vat on alſo to Mr. Geoftro 
he had the patience to go through no leſs that 
threefcore and ten boilings- with the ſame 1iquo! 
without adding any thing but rain water, to ſupp) 
the place of what was diffipated by evaporation 
and he always obtained a pretty conſiderable qui 
tity of kermes by each boiling, for the reaſon git 
above. | x 
Bolling is not the only means of making kerme 
Mr. Geoffroy found the way of making it by " 
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on. For this purpoſe you muſt mix accurately one 
part of very pure fixed alkali; dried and pulverized, 
wich two parts of Hungarian antimony alſo pulve- 
ized, and melt the mixture. Mr. Geoffroy made 
ule of a retoit. When the 'maſs is melted, it muſt 
again be pulverized, while it is ſtill hot, and then 
put into, and kept in, boiling hot water for an 
hour or two; after which the liquor, now become 
ſaline and antimoneal, muſt be filtered into another 
| veſſel filled with boiling water. Every ounce of an- 
. timony treated in this manner yields, by thrice 
* boiling the melted maſs, from fix drams to fix 
h drams and a half of kermes ; which differs from 
the kermes made by b..iling, only in that it is not 
quite ſo ſoft to the touch, having in every other re- 
ſpect the ſame qualities. _ 


be 
be 


8 on 
r of 


4 As liver of ſulphur is made two different ways, 
1 to wit, by boiling and by fuſion, and as the kermes 
on is nothing but a liver of ſulphur in which the re- 


guline part is diſſolved; it follows that kermes may 
be made by fuſion as well as by boiling. It is ne- 
ceſſary to pulverize the melted maſs, and to ſteep 
it ia boiling-hot water for an hour or two, that 
the water may diſſolve and divide it ſufficiently to 
make the kermes fine and beautiful. . g 
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With the ſame view, that is, to make it finer 
and more perfect, Mr. Geoffroy orders the water 
ſaturated with the kermes made by fufion, to be 
received, when filtered, in a veſſel full of other 
boiling- hot water. He obſerved that when the i- 
quor impregnated with kermes cools too faſt, the 
kermes that precipitates is much coarſer, The 


| uot 2 of ts . 2 2571 5 1 

* warm ſolution of kermes is diffuſed through the 
100 boiling- hot water into which it is filtered, and is 
qual thereby enabled to retain its heat ſo much the 


longer, | | 
From what hath been ſaid on the nature of ker- 
mes, it plainly appears that there muſt be a great 
reſemblance between it and the golden ſulphur of 
36 * ws __ antimony, 
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antimony, obtained from the ſcoria, either of pla 
Tegulus of antimony, or of the liver of antimony, 
this golden ſulphur being no other than a portion 
of the antimony combined with the nitre alkaliza 
ed during the operation. Ki, 

Vet there is a difference in the manner of pred 
pitating theſe two compounds: for the kermes pre. 
cipitates ſpontaneouſly, on the bare cooling of th 
water in which it is diſſolved; whereas an acid i 
employed to precipitate the golden ſulphur ſuſpen. 
ded in the water, with which the ſcoria of the pla 
regulus of antimony, or that of liver of antimony, 
hath been waſhed. This gives ſome ground to ff. 
pect that the reguline part is not fo intimately u. 
nited with the liver of ſulphur in the kermes, as i 
the ſcoriæ from which the golden ſulphur is ob. 
tained. 


PROCESS X. 
| Regulus of Antimony diſolved in the Mineral Aaid, 


Hope aps an aqua regis by mixing togethe 
our meaſures of ſpirit of nitre, and one mes 
ſure of ſpirit of ſalt: on a ſand-bath mode- 
rately heated place a matraſs, into which pon 
fixteen times as much of this aqua regis as you hat 
regulus to diſſolve. Break your regulus into lit 
tle bits; and throw them ſucceſſively one after au- 
other into the matraſs, obſerving not to add a ne# 
one till that put in before is entirely diſſolved: con- 
tinue this till your regulus be all uſed. By degree 
as the diſſolution advances, the liquor will acquit 
a beautiful golden colour; which, however vll 
inſenſibly diſappear, as the white fumes that cor 
tinually afcend from it evaporate, 
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Regulus of antimony is one of thoſe metalline 
abſtances that diſſolve with the greateſt difficulty. 
ot but that moſt of the acids attack and corrode 
t; but they do not make a clear, limpid ſolution 
hereof : they in ſome ſort only calcine it, and this 
-ni-metal, as faſt as it diflolves, precipitates of its 
wn accord in the form of a white magiſtery. In 
der to effect a complete diſſolution thereof, art is 
ſeceſſary to employ an aqua regis compounded. as 
lirected, and in the doſe preſcribed in the proceſa, 
hich is wholly taken from Mr. Geoffroy's me- 
noirs on antimony mentioned above.. 


eparate it from the ſulphureous part which it will 
jot touch. When the diſſolution is finiſned, the 
articles of ſulphur being now become lighter, be- 
zuſe no longer united with the metalline part, will 
oat upon the liquor. Being collected they form 
true ſulphur which ſeems no way different from 
ommon brimſtone, This operation, you ſee; ia 
fort of parting process. 
The vitriolic acid, whether concentrated or much 
eakened with water, does not act when cold ei- 
er on antimony or on its regulus. This acid on- 
| dims. the ſplendour. of the facets of the regulus j 


ony be put into a retort, and four parts of clear 
ncentrated oil of vitriol poured on itz as ſoen as 
e acid is heated it turns brows, and emits a moſt 
focating ſmell of ſulphur, which encreaſes as the 
dulus is penetrated. and corroded by che acid. 
On raiſing the fire, there ſeparates from it a mats 
r that ſeems mucilaginous ; - when the acid 
th boiled ſome time, the regulus is con 
Vol. II. 9 


into 


If, inſtead of the regulus, ſmall bits of crude 
timony be thrown into the agua regis, the acid 
il attack and diſſolve the reguline part, and ſo 


ut, if one part of exceeding pure regulus: of anti- 


verted 


cht hath united with the. regulus. 


S EI EMENTS OF THE 


into a white ſaline maſs, as mercury is in the Pre 
paration of turbith mineral. At the ſame time 
little ſulphur ſublimes into the neck of the retor, 
At laſt all the oil of vitriol paſſes over into the fe. 


ceiver, and leaves the regulus in a white, ſpungy, 
ſaline maſs in the retort. When the fire is out, the 
veſſels. unluted, and the receiver feparated: from the 
retort," their riſes a white vapour like that of the 
ſmoking liquor of Libavius. [EX 26 ik follts) 

The faline maſs left in the retort, after the ope· 
ration, in found increaſed to near double its 
weight: this increaſed weight is owing to the acid 


Fhis combination of the vitriolic acid with the 
regulus of antimony is exceffivehy cauſtic, and can- 
not, fortthatfreaſon, be adminiſtered internally. 
The pureſt fpirit of falt hath no ſenſible effect 
either on antimony; or its regulus: but if antimony 
be eoarſely pounded, it ſeparates therefrom, though 
flowly, ſome light, ſulphureous flakes, 
The action of ſpirit of nitre on this metallic ſub- 
ſtance is more (perceptible :- by littie and little it at- 
tacks tho plates of the antimony; which diſcharge # 
great number of air · bubbles. As the diſſolulion 
advances, the acid acquires a greeniſhi colour inclin- 
ing to blue; and if there be not too much of i, 
ir wilt be almoſt entirely imbibed by the antimony, 
penetrate: betwetn its /amine, and exfoliate them 0 
ihe direction of the needles that compoſe them. 
thore be too much of the acid, that is, if it riſe # 
bora therantimony, it will deſtroy theſe plates, aul 
reduce them to a white poder. 
But when the acid is imbibed ſlowly, we dilc 
ver · between che ſwelled laming little ſaline tranſęe 
rent eryſtals, that vegetate much in the fame man 
ner as thoſe of tlie pyrites, in which fmall cryſtal 
ef:vitrial are ntly obſerved; whoſe figures i 
mot: very well determined. Theſe little eryſtils b 
wcen the antimoneal plates are intermixed — 
"134 L | 15 | 1 Je 
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fellow particles, which: being carefully -ſeparated 
burn like common. ſu] 9 11. 01.49V 3-1 41570 * 
All theſe uſetul obſervations, concerning the ac- 
ron of the acids on antimony and its regulus, e 
owe likewiſe to Mr. Geoffroy; who adviſes the col- 
lecting a quantity of theſe little cryſtals in time; 
becauſe they diſappear ſoon after they · are formed, 
being probably covered by the white powder, or 
magiſtery, which. is continually produced as faſt as 
the nitrous acid diſunites and ſeparates the needle- 
like fibres of the antimon p. 
Mr. Geoffroy obſerved. the ſame ſort. of cryſtals 
on the regulus of antimony, when ſubſttured.for 
crude antimony in this experiment: bur it requires 
a great deal of care to ſeparate, theſe cryſtals ; for 
23 ſoon as the air comes into contact with them they 
boſe their tranſparency; and, if you wait till the re- 
pulus be in ſome meaſure converted into a magiſ- 
tery, they are not then to be diſtinguiſhed, © 
In order therefore to have a good view of theſe - 
cryſtals, rhe regulus muſt be broken to pieces; 
theſe pieces put in a glaſs baſon, and ſpitit of nitre i 
poured on them te half their heighth, but not to | 
cover them, This acid penetrates them, exfollates | 
them in white ſcales ; and on the ſurface of theſe 
ſcales the cryſtals ſhoot of a dead-white colour. In 
two or three days time theſe cryſtals vegetate and 
grow in the form of cauli-flowers : they myft then 
be gathered, to prevent their being confounded in 
the white magiſtery which continues to be produced, 
and would not ſuffer them to be diſtinguiſhed. - IF 
you attempt to diflolve the reguline part of anti- 
mony by an aqua regis compounded in different 
proportions, and applied in a different doſe, from 
what is preſcribed in the proceſs, the regulus of 
antimony will only be calcined, as it is by the 
other acids, and will precipitate in the form of z 
vhite magiſtery as faſt as it diflolves, ſo that no 
part thereof will remain united with the ſolvent. 
1 7 "YN The 
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The proof of this is, that, if an alkaline liquor be 
poured, even to the point of ſaturation, upon the 
agua regis that hath thus dropt the antimony, 10 
new precipitate will be depoſited. F 
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Rev l of Hntiminy combined with the 4eid of d 
alt. Butter of Antimony. Cinabar of Antimany 


TD Ulverize, and mix thoroughly ſix parts of re. 
JT  gulus of antimony, and ſixteen parts of cor. 
roſive ſublimate. Put this mixture into a glaſs re- 
tort that hath a white ſhort neck, and let one half 
of its body at leaſt be left empty. Set it in are 
verberatory furnace, and having fitted a recipient 
thereto, and luted the joint, make a very ſmall fire 
at firſt, to heat it ſlowly. Enci eaſe it afterwards 
by degrees, till you ſee a liquor aſcend from the 
retort that grows thick as it cools. Keep up the 
fire to this degree as long as you ſee any of this 
matter come over. | | 
When no more riſes with this degree of fire, un- 
Jute your veſſels, take off the receiver, and in iv 
place ſubſtitute ' another filled with water. Then 
encreaſe your fire by degrees till the retort be red. 
hot. Some running mercury will fall into the ws 
ter, which you may dry and keep for uſe; it be- 
ing very pure. | | 
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our obſervations on the preceding -proceſs ve 
took notice that the pureſt marine acid, in the form 
of a liquor, will not diſſolve the reguline part 
antimony. Here this very acid combined with met, 
cury, and applied in a dry form to the regulus 
I antimony)» 
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.ntimony, quits the mercury, with which it was u- 
nited, in order to join this very regulus, as having 
greater affinity therewith. This operation is 2 
further proof of what we advanced on the ſubject 
of mercury: to wit that ſeveral metallic fubſtances, 
* which are not ſoluble by certain acids when in a flue 
1 ſtate, may be diſſolved by thoſe acids when moſt 
highly concentrated; as they are when combined 
with any other ſubſtance in a dry form, and are ſe- 

rated from it by the force of fire. 'Vheir efficacy 
is alſo further promoted by their being reduced, on 
this occaſion, into ſubtile vapours. 4 

The marine acid combined with the reguline part 
of antimony doth not form a hard, ſolid com- 
pound; but a kind of ſoft fubſtance, that melts in 
very gentle heat, and alſo becomes fixed by the 
eaſt cold, much in the ſame manner as butter; 
and from this property it hath its name. 

Soon after mixing the regulus with the corroſive 
ſublimate, the matter ſometimes, grows conſidera- 
bly hot: this is occaſioned by the marine acid's be- 
yoning to act on the reguline part, and to deſere 
t's mercury. 

The butter of antimony riſes with a very mode- 
nite heat; becauſe the acid of ſea-ſalt hath the pro» 
erty of volatilizing, and carrying up along with 
It, the metallic ſubſtances with whch it is combia- 
d: and for this reaſon a very gentle heat oaly is 
quired at the beginning of the operation. : 

lt is abſolutely neceſſary that the neck of the re- 
ort be wide and ſhort ; for otherwiſe if the butter 
f antimony ſhould fix and be accumulated therein, 
might ſtop up the paſſage entirely, and occaſions 
he burſting of the veſſels. By this operation we 
Main eight parts and three quarters of fine butter 
b antimony, and ten parts of running mercury ;. 
Kre being left in the retort one part and a half of 
ried matter, black, white, and red. This is 
| Tee O 3 | probably 


appears in its natural form of quick ſilver : but it 
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probably the moſt earthy and moſt impure part o 
the regulus of antimony. 
It is of the utmoſt conſequence to the operator 
that he avoid with the greateſt care the vapourz 
that iſſue from the veſſels, becauſe they are ex. 
tremely noxious, and may occaſion mortal diſor. 
ders; The butter of antimony is a moſt viviolent 
corroſive and cauſtic. hk: 
When all the butter is riſen, the receiver is ſhiſt. 
ed.in order to receive the mercury ; which, being 
diſengaged from the acid that gave it a ſaline form, 


requires a much greater degree of heat than the 
butter of antimony to raiſe it by diſtillation. 

If crude antimony, inſtead of regulus of antimo- 
ny, be mixed with corroſive ſublimate, a butter of 
antimony will be obtained in the fame manner; 
but, inſtead of having a running mercury after the 
butter, you will find a cinabar ſublimed into the 
neck and upper concavity of the retort, _ 

The reaſon of this difference is eafily conceived: 
for, when the regulus is uſed, the mercury being 
deſerted by its acids finds no other ſubſtance to u- 
nite with, and ſo ariſes in the form of quick-filver ; 
but when crude antimony is employed inſtead of 
its regulus, as the reguline part thereof cannot 
combine with the acid without quitting its ſulphur, 
ſo this ſulphur, being at liberty, unites with the 
mercury, which is ſo likewiſe, and therewith forms 
a2 einabar; which from its origin is named cinalur 
Funtimany. When you intend to make both but 
ter and cinabar of antimony at the ſame time, 
fix parts of antimony muſt be mixed with eight 0 
corroſive ſublimate; and care muſt be taken, 
| while the butter is coming over, to warm the neck 
of the retort by holding ſome live coals near 1 
with the precautions neceſſary ta avoid breaking l. 
This warmth makes the butter melt and run int 
the receiver; whereas, being thicker and of mu 


PRACTICE OF CHYMISFRY. x63 


denſer conſiſtence than that made with the regulus, 
would other wiſe gather in the neck of the retert, 


br choak it entirely, and burſt the veſſel. | 

rs When the butter is drawes from erude antitno- 
R. zy, more c ireumſpection is neceſſary to make it of 
r. ; beautiful white colour, than When it is obtained 


nt from the regulus : for, if the fire be too ſtrong 
during the diſtillation, or if the receiver be not 
{von enough ſeparated from the neck of the- retort, 
certain red ſulphureous vapours, the tore-runners 
of the cinabar, will at laſt aſcend, and mixing with 
the butter give it a brown colour. 1+ 

In order ta reſtore its beauty it muſt be put into 
a clean retort, and rectified by diſtilling it over a- 
gain with a gentle ſand-heat, By this rectification 
the butter of antimony becomes more fluid; and 
by re · diſtilling it a ſecond time you may give it the 


k 


thinneſs and fluidity of an oiII. 15 0 
After the operation there will be found in the 
receiver three parts and three-quarters of butter of 
antimony, and ſome ſmall chryſtals adhering to its 
inſide, in the form of ſprigs. When you break 
the retort there exhal-s-ftrom-it a ſulphureous o- 
dour ; and you will find it in ſeven parts of eina- 
bar of antimony, the greateſt part of which is u- 
ſually in compact glebes, that are heavy, ſmooth, 
lining, blackiſh throughuut moſt of the maſs, 
but in ſome places red: another part thereof ap- 
pears in ſhining needles, and the reſt in powder. 
When all the butter of antimony is come over, 
and you begin to ſee the red vapours that predict 
the approaching aſcent of the cinabar, the receiver 
containing the butter muſt be removed, leſt the 
colour of the butter ſhould be ſpoiled by thoſe ſul - 
phureous vapours. Another receiver is uſually 
ited on, without luting; in which a ſmall quanti- 
q of running mercury is. ſometimes found, when 
le operation is finiſhed, e. 
There remains, at the bottom of the retort; a 
| 7 85 fixed, 
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fixed, ſhining, chryſtalline, black maſs, which 
may be reduced to a regulus by the common me. 

Butter of antimony may alſo be obtained from 
a mixture of antimony with any of the other pre. 
parations of mercury in which the acid of fea-ſalt 
is an ingredient; ſuch as ſweet ſublimate, the mer. 
curial panacea, and white 0 anna : but as none 
of theſe combinations contain ſo great a proporti. 
on of that acid as is in the corrofive ſublimate, 
the butter obtained by their means is far from he 
ing fo cauſtic and ſo fiery as that which riſes from 
a mixture of antimony, or its regulus, with corro- 
five ſublimate. 
Silver precipitated by the acid of ſea ſalt, and 
ready to be melted into a luna cornea, being mixed 
with pwdered regulus of antimony yields likewiſe z 
butter of antimony, 


If you propoſe to make it by this means, you 


muſt mingle one part of the regulus of antimony 
in powder with two parts of the precipitate ; put 
this mixture into a glaſs retort of ſuch a ſize that 
it may fill but one half thereof; ſet it in a furnace; 
apply a receiver ; begin with a gentle heat, which 
will make a clear liquor come over ; and then 1n- 
creaſe your fire by degrees. White vapours vill 
riſe and condenſe into a liquid butter; and in the 
mean time there will be a flight cbullition in the re- 


ceiver, attended with a little heat. Continue. the 


fire till nothing more will come over; then let 
your veſſels cool and unlute them. 

Vou will find in the receiver an oil or butter of 
antimony, partly fluid and partly congealed, 
ſomewhat inclining to yellow, weighing an eighth 
part more than the regulus of antimony made ule 
Or. | 

The infide of the retort will be carpeted over 
with ſmall white flowers, of a brilliant filver co- 


lour, and an acid taſte; and in the bottom of Y 
* | re 
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tor: will be found a hard, compact, ponderous 
mals, difficult to break, yet falling of itſelf to a 
der; its colour externally grey, white, and 
blueiſn; internally black, and ſhining. much like 
regulus of antimony; having à ſaltiſh taſte on its 
ſurface, and w — — about a ſixteenth leſs than 
the precipitate of filver employed in the operation. 
This experiment demonſtrates that the acid of 
a- ſalt hath a greater affinity with regulus of an» 
timony than with filver, ; 
The butter of antimony prepared by this method 
is ſomewhat leſs cauſtic-than that made with cor- 
rofive ſublimate. It is called the lunar butter an- 
tmon 
The efferveſcence that ariſes in the receiver is 
remarkable. Probably-the acid of ſea-falt, though 
reduced into vapours when it afcends out of the 
retort, is not yet perfectly combined with the re- 
uline part of the antimony, which it nevertheleſs 
carries over with it, and the union is completed in 


ſerved. | 
The little white flvery flowers, e to the 
nfide of the retort, are flowers of regulus of an- 
r which ſublime nun the end of the dif 
Ullation. 
The compact maſs, ary at the bottom of: the 
tort, is no other than the ſilver ſeparated from 
s acid, and combined with a portion of the regu- 
us of antimony. The colours and the faltiſh taſte 
its ſurface are occaſioned by a remainder of the 
Marine acid. The filver is rendered brittle and ea- 
er by the union it hath contracted with ſome of- 
« regulus of antimony. = | 
It is eaſy to purify it, and * its duality, by 
qarating i it from the regulus of antimony. There 
ſeveral ways of doing this : one of the moſt ex- 
editious is to flux it with nitre, - which burns and 
Converts 


the receiver; 5 which occaſions che elfervolcence =_: 7 


; 
[ 
14 
| 
| 
. 
i 
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The Pulvis Algaroth is therefore no other 1 


Eles of water, it becomes incapable of continum 
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converts to a calx the ſemi- metal with which dhe 
ſilver is adulterated. #2 


PROCESS XI. 
 $utter of antimeny decompounded by means of Water 


only, The Pulvis Algaroth, or Mercurius Vit 
The Philgſaphic Spirit of Vitriol. . 


ELT with a gentle heat as much butter of 
antimony as you pleaſe, When it is melt 
ed, pour it into a large quantity of warm water, 
The water will immediately grow turbid, bu 
whitiſh, and let fall a great quantity of white pon 
der, Whea all the precipitate is ſettled, decant 
the water: pour on freſh warm water ; and ha 
ving thus edulcorated it by ſeveral ablutions, dry 
* and you have the Pulvit Agaroth, or Mercuri 
e. 5 72 | | 


OBSERVATIONS. 


In the preceding proceſſes we obſerved that 
marine acid will not diflolve the reguline part 
antimony, unleſs it be very highly concentrated 
and more ſo than it can poſſibly be while in ib 
form of a liquor. Of this the experiment befo 
us is a further proof. Whilſt the marine acid 51 
perfectly dephlegmated, as ir is in corroſlve ſub 
mate and butter of antimony, it remains combine 
with the reguline part of antimony; but if ib 
combination be diflolved in water, the moment i 
acid is weakened by the interpofition of the paft 


united with the ſemi- metal which it had before r 
ſolved ; deſerts it, and lets it fall in the form 0 
white powder. 
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he reguline part of antimony, attenuated and di- 
:4:d by the union it had contracted with the acid 
ob ſea-· falt, and afterwards ſeparated from that a- 
d by the intervention of water alone. The proof 
8 


, that this powder retains none of the prop 
the butter of antimony: it is neither ſo fuſible 
or ſo volatile; on the contrary, it is capable of 
ultaining a very ſtrong degree of fire, without 
\bliming and without melting: It may be reduced 
0a regulus : it hath not now the ſame cauſtie na- 
ure: it is only an emetic; which'kowever is ex- 
remely violent, and on that account's never pre · 
tribed by any prudent phyfician. 
Another proof, that the marine acid is ſeparat- 
from the regulus of antimony in the precipitati- 
n of the Pulvis”' Algatoth, is that the water in 
mich this preripitation is made becomes arid, or 
i fort of weak ſpirie of ſalt.” If it be evaporated; 
nd concentrated by diſtillation, a very firong a- 
d liquor may be obtained from it. This acid 
oes, very improperly, by the name of the 27 2 
lie ſpirit of vit io; for it is rather a ſpirit of ſalt. 
The Pulvis Algaroth, made with butter of anti- 
ony procured' from the regulus, is whiter than 
at made with butter of antimony procured from 
nude antimony; probably becauſe the latter al- 
ays retains ſome ſulphureous particles. 

Butter of antimony expoſed to the air attracts 
de moiſture thereof, and partly runs into a liquor; 
Rt, as faſt as this liquor is produced, it depoſites 
Fhite ſediment, which is an actual Pulvis Alga- 
th. This alſo is very agreeable to what we ad- 
anced touching the decompoſition of butter of an -· 
Mmony by the addition of water, The butter at- 
ts the moiſture of the air, becauſe the acid it 
Mains is exceedingly concentrated; and this 
doiſture produces the ſame effect as water purpoſe- 


added. 
PR O- 
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| 5 1 Mineral. The Bezoartic Spirit of Nitre, 


— — — 


PROCESS XIII. 


ELT butter of antimony over warm aſhes 
and put it into a phial or matraſs. Gray. 
ally pour on it good ſpirit of nitre, till the matter 
be entirely diffolved. This uſually requires x 
much ſpirit of nitre as there is butter of antimogy, 
During the diſſolution fumes will riſe, which muſt 


be carefully avoided. Pour your ſolution, which") 
will be clear and of a rediſh colour, into a glaſs Pitr01 
cucurbit, or à pan of ſtone-ware; ſet it in a ſand"): d 
bath, and evaporate to dryneſs with a moderate gentle 
heat. There will be left a white maſs, weighing en 
fourth part leſs than the whole quantity uſed, bo p 
of the butter and the ſpirit of nitre. Let it cool, ter 
and again pour on it as much ſpirit of nitre as o ta! 
uſed the farſt time. Place the veſſel again in th one 
ſand-bath, and evaporate the moiſture as before tt 
You will have a white maſs that hath neither gain. rs. 
ed nor Joſt in weight. On this pour, for the third 2. 
time, the ſame quantity of ſpirit, of nitre as youſhiſo"vi 
did the firſt time. Again evaporate the moiſturgſ"'tic 
to perfect dryneſs: then increaſe your fire, an m 
calcine the matter for half an hour. You wil" a 
have left a dry, friable, light, white matter, of at The 
agreeable acid taſte ; which will fall into a coar_gh{0"abl 
powder, and muſt be kept in a -phial careful rou 
ſtopt. This is Bezoar Mineral: it is neither ca nces 
ſtic nor emetic, and has only a ſudorific virtue ati 
It obtained the name it bears, becauſe, like ti lence 
animal bezoar, it was imagined to have the propet l to 
ty of reſiſting poiſon. ith tb 
FER. | = ender 
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OBSERVATIONS. 


* * 


It is not ſurprizing that the nitrous acid pour- 
d on butter of antimony ſhould diſſolve it, and 
nite with it : for with the. marine .acid, which 
makes a part of this combination, it forms an aqua 


7 zois, which we know is the true ſolvent; of the re- 
1 line part of antimony. But in this diſſolution, 


and the changes it produces, there are, ſome things 
ery remarkable and worthy of; attention. 1. The 
pirrous acid, by uniting with the butter of antimo- 
, deprives it of its property of riſing, with a very 
zentle heat, and makes it much more fixed: it 
an now be dried, and ſuffer all its moiſture to be 
evaporated ;.. which is not tobe done with pure 


„aner of antimony: for; that, being expoſed to a 
you certain degree : of heat, inſtead of letting go its 
wel roilture and remaining dry, riſes wholly, wich- 


ut the leaſt appearance of any ſeparation of 
parts. a „ „ BY: 
2, The butter of antimony, which before its 

ombination with the nitrous acid -is a moſt violent 

wiic and corroſive, becomes ſo mild after it, that 

{may not only be taken internally without danger, 
ut hath ſcarce any ſenſible operation. | 

The following conſiderations will lead us to a rea- 

onable explanation of theſe phenomena. 1. The 

trous acid, when combined with metallic ſub- 

ances, doth not communicate to them the ſame 

olatility as they acquire from the marine acid. 

lence it follows that, if the nitrous acid be add- 

! to any combination of a- metallic ſubſtance 

h the marine acid, this new compound will be 

ndered leſs volatile, and conſequently more able, 
taour rifing-ia vapours, to bear a degree of heat 

Went to carry off part of i:s acid. This js the 

de wich butter of antimony,, after ſpirit of nitre 

Vol. H. 3 
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is mixed with it: eſpecially conſidering, 2. Tha 
the nitrous acid cannot unite with the reguline part 
of the butter of antimony without weakening the 
connection between it aud the marine acid; whence 
it follows that the combination of the nitrous acid 
further facilitates the ſeparation of the marine acid 
from the regulus. Now as ſoon as the marine 2. 
cid quits che reguline part, that part becomes more 


whicl 
ſon 0 
being 
feren 
DY. 

the AC 
all th 
iny C 


fixed, and cont<quei:tly more capable of endurin 3 
| 1 15 the m 

the degree of heat requiſite to dilcharge all che ad. F 
hering acid ; and not only the marine, but even 4 
the nitrous alſo. It is not therefore ſurpriziug 2 
that, after the antimony which . remains combined 10 4 
with the nitrous acid is dried, it ſhould not poſſeſs 35 
that corroſive power which it derives only from the e - 
acids wherewith it is armed. In order to free it will i 
more perfectiy: from all acid, we. order the fire to *15 
be increaſed after the third deſiccation ; and the re. ll re 
mainder of the butter of antimony to be calcined Wo 
for a full half-hour longer F * 
That the marine acid is ſeparated from the re Hr aci 
-guline part of the butter of antimony, by the de e be. 
ficca:ions it undergoes in converting it into bezoar, hl 5 
is proved by this, that, when theſe deſiccations ot on 
performed in clole veſſels, the liquor drawn off . capa 
a true aqua regis, known by the name of the ure o, 
. zeartic ſpirit of nitre. | S ArR 
It remains to be conſidered why the bezoar nig im it 
meral, though freed from all acid, is not emetic Kean 
while the pulvis algaroth, which is likewiſe the fer ut 
guline part of the butter of antimony deprived 0 tall; 
its acid, is ſuch a violent emetic, and even to bt 1 
dreaded for its remaining cauſticity. | bey a1 
In order to diſcover the reaſon of this difference Wit 
it is proper to oblcrve that, when we ſay bezoar my. by 
neral and the pulvis algaroth contain no acid, Y dmbir 
muſt not be underſtood in too ſtrict a ſenſe : on i ſee 

_ contrary, there is reaſon to think that a_ cert anti. 


quantity of acid ſtill. remains in each * 
| | which 
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ſon of the quantity each contained at. firſt, 'This 
being allowed, it will not be hard to find the dif- 
rence between theſe two preparations of antimo- 


te addition of water alone, which only carries off 


ill the looſe acid it can take up, without making 
iny change in the nature of- that which continues 


reguline part in butter of antimony ; as it ſtill re- 


BW noiſtture of the air, giving manifeſt tokens of its 
2 cid nature, &c. and as the corroſive quality of 
"this compound depends on this laſt in particular; 


the ſmall portion of acid left in the palvis algaroth 
ind hence comes the effect of this powder, which 
longed to the butter of antimony 


f acid, which poffibly ſtill continues united with 
he bezoar mineral prepared as here directed. This 


cauſe of its obſtinate adheſion, it muſt have fur: 
ber united and combined more cloſely with the 
allic earth: for we ſee that fire greatly promotes 


hey are united. | 


dmbination of any acid with that powder; ſince 
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which however is ſcarce worth notice, in compari- _ 
np. The pulvis algaroth is deprived of its acid by 


in combination with the: reguline part. Now, as 
the marine acid is not intimately united with the 


rains ſome of its properties, ſuch as attracting the- 


vil in ſome degree preſerve its former character: 
till retains a little of the corroſive quality that be- 


But this is not the caſe with the ſmall remainder 


ompound hath been expoſed to a fire ſufficieat, 
hot only to dry it, but even to calcine it. Now fire? 
capable of producing great changes in the tex=. 
ure of bodies. It muſt have forced of from the 
dezoar all the acid that was not intimately combined 
th it; and that part which it could not drive of, 


be action of ſolvents on the matters with which 
A. 


With regard to the properly emetic quality of- 
be pulvis algaroth, it cannot be imputed to the 


_ that the moſt powerfully emetic preparations 
t antimony, viz, its regulus and glaſs, contain no 
P's. acid: 


3 
l 
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acid: it muſt therefore be attributed to ſorze caufe 
different from that on which its corroſive quality 
depends. This caufe we ſhall eafily find by ate, 
ding to the different manners in which the marine 
acid, when alone and in aqua regia, Operates on the 
reguline part of antimony. ; 

The marine acid alone diſſolves the: regulus gf 


* 


472 


antimony, but with great difficulty; nor doth j 


effect a compleat diſſolution therec f, as is evident 
from what hath been already faid : whereas the 
marine acid, combined with the nitrous acid, and 
therewith forming an «agua reg's, as in the Preparas 


tion of bezoar, diſſolves the reguline part of anti. 


mony completely and radically. Now, it is certain 
that, the more efficaciouſly acids operate on metal. 
lic ſubſtances, the more of their phlogiſton do they 
deſtroy ; and we cannot but recollect that the pre- 
parations of antimony are fo much the leſs emetic 
the leſs. phlogiſton they contain, or the further they 
recede from the nature of a regulus, and the neare 
they approach to that of. diaphoretic antimony; 
conſequently it is plain how bezoar mineral, which 


zs a ſort of calx of antimony entirely deprived of is 


phlogiſton by the intimate diſſolution thereof mad: 
by the acids of the agua regis, may be in no de 


gree emetic ; while the pulvis a/garoth, being a tn 
regulus of antimony, on which the. marine ads 


hath operated but very ſuperficially, and Which 
{till contains a great deal of phlogiſton, is a mog 
violent emetic. | | 
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Flowers of Antimony. 


AkE an unglazed earthen pot, having an 1 
perture in its ſide, with a ſtopple to ſhut! 
N 


I 


cloſe, Set this pot in a furnace, the cavity where 
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may fit as exactly as poſſible ; and fill up with Jute 
the ſpace, if any, left between the veſſel and the 
furnace. Over this veſſel fix three aludels, with a. 
dlind-head at the top; and light a fire in the fur- 
nace under the pot. Fo e 
When the bottom of the pot i; thoroughly red 
throw into the lateral aperture a ſmall ſpoon- full of 
with an iron ſpatula made a little bending, in order 
0 ſpread it over the bottom of the veſſel, and then 
ſtop the hole. H he flowers will riſe and adhere to 


the infides of the aludels. Keep up the fire fo that 


the bottom of the pot may always continue red;: 
and, when nothing more ſublimes, put in a like 
quantity of antimony, and operate as before. In 
this manner go on ſubliming your antimony, till 
you have as many flowers as you want, Then let 
the fire go out; and when the veſſels are cold um 
Jute them. You will find flowers adhering all. 
round the inſides of the aludels and the head, which: 
you may collect with a feather. ; 


OBSERVATIONS: 


Antimony is a volatile mineral, capable of being- 
ſublimed into flowers; but this cannot be effected 
without occaſioning a notable change in its parts. 
The reguline and the ſulphureous parts are not u-- 
nited ſo intimately, or in the ſame proportion, in 


ingly we find theſe flowers have. a ſtrong emetic 
quality, which antimony hath not. They are of 
divers colours; which probably ariſes from their- 
containing more or leſs ſulphur. Three. or four- 
audels are placed one over another, not only with 
view to provide a greater. ſurface to which the 
lowery may adhere, but alſo to give them room 
enough to circulate, without which they, might: 


burſt the veſſels. be” 
* 1 


* 


powdered antimony. Stir the matter immediatly- 


tne flowers 2s. in the antimony itſelf; and accord- 
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If you introduce the noſle of a pair of bello 
into the pot that contains the antimony, and hloy 
upon it, the ſublimation of the flowers will be muck 
ſooner effected. This is a general rule with regard 
to all matters that are to be ſublimed or evapery. 
ed; the reaſon of which we have already given, 
It is proper that no interval be left between the 
furnace and the pot containing the antimony, leſt 
the heat ſhould be thereby communicated to the 
aludels, on which the flowers faſten beſt when they 
are cold. . 3 
After the operation there remains, at the bottom 
of the pot, a portion of antimony half calcined; 
which being pulverized, and thoroughly calcined 
till it emit no fume, may be employed to make the 
glaſs of antimony, ' 


PROCESS XV. 
Repulus of Antimon y con verted into Flowers, 


Dbleerize your regulus of antimony : put the 
P powder into an unglazed earthen pot : three 
or four fingers breadth above the powder, fit into 
the pot a little cover, made of the ſame earth, and 
having a ſmall hole in its middle, fo that it may 
with eaſe be placed in the pot, and taken out when 
there is occaſion : cover the mouth of the pot with 
a common lid; ſet it in a furnace, and kindle a hit 
under it ſufficient to make the bottom of the pot-red 
and to melt the regulus. When it hath been thu 
kept in fuſion for about an hour, let the fire 90 

out, and the whole cool, Then remove the tue 

covers. You will find adhering to the ſurface 0 
the regulus, which will be in a maſs at the botton 
of the pot, white flowers reſembling ſnow, inter, 
mixed with beautiful, brilliant, filver- colou'« 
needles. Take them out, and yon will find them 
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PRACTICE OF CHYMISTRY. -19g 
make about one part in ſixty-two of the whole re- ö 
zulus employed. 0 ; 
Put the covers again in their places, and proceed | 
jn the ſame manner as before: when the veſſels [ 
are cold-you will find half as many more flowers 
25 you got the firſt-time, | WTO 
Proceed thus till you have converted all your re- 
oulus into flowers. This will require a conſider- 
able number of ſublimations, which, as you ad- 
vance, will always yield you a greater portion of 
flowers; reſpect, however, being had to the quan- 
tity of regulus remaining in the pot. ry 


—. 


. => UC. 


OBSERVATIONS. "7 


We muſt here repeat what we ſaid juſt before, 
in our obſervations on the preceding proceſs; viz. 
that regulus of antimony is capable of being wholly 
elevated and ſublimed by the action of fire; but 
that it muſt at the ſame time undergo a conſider- 
able change and alteration, Theſe flowers of re- 
pulus of antimony are very different from every 
other antimoneal preparation, They reſemble the 
pearly matter 'in this, that they cannot be reduced 


the 


ee 


nog to a regulus by any means whatever: but they dif- 

and ker from it, 1. in that they are not fixed; for, when 

maß nelted by fire, they fly wholly away in vapours : 

1 2, in that they are capable of being diſſolved by : 
vit 


aqua regis, much in the ſame manner as the regu- 


bels; whereas the pearly matter is known to be in- 
2 diloluble by any acid. 
thus 


As ſoon as regulus of antimony is in fuſion, it 
begins to ſublime into flowers; ſo that it is needleſs 
o apply a greater degree of heat than is juſt ſuffici- 
ent to melt it, 43 

tog A pan of ſome width is preferable to a crucible 
nter tor this operation: becauſe the upper ſurface of the 
regulus melted therein is larger, and, the large 
3 | : 2 that 
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176 ELEMENTS OF THE 
that ſurface is, the more conſiderable is the quan- 
tity ſublimed from it. 3 
The two covers which are applied within and o- 
ver the pot are deſigned to check, as much as poſ. 
fible, the diffipation. of the melted regulus; ye 
without abſolutely excluding the free acceſs of the 
air, the concourſe of which is uſeful in all metal: 
lic ſublimations. Notwithſtanding theſe precaui. 
ons, it is impoſſible to prevent the eſcape of ſome by i 
of the regulus, in vapours that cannot be confined, 
Somewhat leſs than three fourths of the regulusMi 14 
made uſe of is nearly the yield in flowers: the reſti bor. 
evaporates through the interſtices left by the covers 
which muſt not be luted for the reaſon juſt aflign- 


ed. 
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To extract Biſmuth from its Ore, 4 l 

5 3 aud! 
RE AK the ore of biſmuth into ſmall pieces beca 
and therewith fill a crucible either of earth or ed b. 
iron. Set the crucible in a furnace, and light ſuch taker 
a fire that the bits of ore may become moderately tom 
red. Stir the ore from time. to time, and, if youll fre, 
perceive it crackle and fly, keep the crucible co rea. 
vered, At the bottom you. will. find a button of vith 
5 eart] 
OBSERVATIONS. * 

a | Volat 
The extraction of biſmuth from its ore requſe BW up, 
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gothing but fimple fuſion, without the addition of 

209 inflammable matter, becauſe it is naturally poſ- 

ſeſied of its metalline form. Nor does it require a- 

py flux ; becauſe it is very fuſible : which allows us 

to melt it, and collect it in a maſs, without the ne- 4 

ceflity of fuſing likewiſe the earthy and ſtony mat- 

ters in which it is lodged, Theſe matters remain 

jn their firſt ſtate ; and the melted biſmuth deſcends 

by its gravity to the bottom of the crucible, No 

greater degree of heat mult be applied, on this oc- 

caſion, than is neceflary to melt the ſemi- metal: 

for, as it is volatile, part of it would be diſſipated; 

ſo that much leſs thereof would be obtained, if the 

fire were made too ſtrong, and fo much the Jeſs as 

another portion thereof would be converted into a 9 

calk. For the ſame reaſon, the crucible muſt be = 

taken out of the furnace as ſoon as you perceive 

that all the biſmuth contained in the ore is melted, 

and that the button doth not increaſe. | 

The ore of biſmuth may alſo be treated like the 

ores of lead and tin ; that is, it may be reduced in- 

to a fine powder, mixed with the black flux, a lit- 

le borax, and fea ſalt; put into a cloſe crucible, 

and fuſed in a melting furnace. In that caſe you 

will find a button of regulus covered with ſcoria. 

By this method rather more biſmuth is obtained; 

and it is beſt to make uſe of it when the ore is poor, 

becauſe, in ſuch a caſe, none at all would be obtain» 

ed by the other proceſs. But' here care muſt be 

taken to apply at once the degree of fire neceflary  _ 

to melt the mixture: for, if it remain long in the 

fre, much biſmuth will be loſt, on account of the 

great volatility of this ſemi-metal, and the facility 

vith which it turns to a calx. 

Biſmuth is pretty frequently found pure in its 

earthy and ſtony matrices; and when mineralized | 

It 18 uſually ſo by arſenic, which, being ſtill more 

volatile, flics off in vapours while the ore is melt- 

ing, provided it be but in a ſmall quantity: if 
1 1 there 


2 
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; there be much of it, and the ore be ſmelted by fu. 
ſing it with the black flux, the arſenic alſo is t. 
duced- to a regulus, unites more intimately wick 


the biſmuth, becomes a little more fixed ny thy 
union, and increaſes the quantity of the ſemi. me- : 


tallic maſs found after the fuſion. 

Though biſmuth be not ufually mineralized by 
ſulphur, that is not becauſe it is inc pable of y. 
niting therewith ; for, if equal parts of biſmuth 
and ſulphur be melted together, after the fuſion 
the biſmuth will be found enereaſed near an eighth 
part, and formed into a maſs dijpoled in needles 
much like antimony, 53: 

When we come to treat of- the ore of arſenic, 
we ſhall have occaſion to fay a good deal more 
concerning biſmuth and its ore; becauſe theſe mi: 
nerals reſemble each other very much. 

Mr. Geoffroy, fon ot the Academician, hath 
ſewn in a memoir read before the academy of 
Sciences, that there is 2 great reſemblance between 
biſmuth and lead. That memoir; which contains 
only the beginning of Mr, Gcoffroy's courſe of ex- 
periments, proves that the author ſupports with 
dignity the glory of his name. It is there demon- 
ſtrated, by a very great number of experiments, that 
fire produces the ſame effects on biſmuth as on 
lead. This ſemi-metal is converted into a cal. 
into litharge, and into glaſs, as lead is; and thek 
productions have the fame properties as the prepa- 
rations of lead made with the ſame degree of tire, 
Biſmuth is capable of vitrifying all the imperfect 
metals, and of carrying them off through the pers 
of the crucible. So that gold and filver may be 
purified and cupelled by its means, as well as wit 
lead, You may on this occaſion turn-to what e 
have ſaid concerning lead. SS 
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PROCESS II. 


Biſmuth diſelved by Acids. Magiftery 0 Biſmuth, 


. "Sympathetic Ink. 


NTO a matraſs put biſmuth broken into little 
bits: pour on it, by little and little, twice as 
nuch agua Fortis, This acid will attack che ſem- 
etal briſkly, and diflolve it entirely, with heat, 
ferveſcence, vapours, and puffing up. The fo» 
nion will be clear and limpid. 


OBSERVATIONS. 


Of all acids the nitrous is that which beſt dif- 
llvcs bitmuth, It is not neceflary, on this occa- 
on, to place the phial, in which the diſſolution is 
xtriormed, on a ſand- heat, as in moſt other metal - 
e diſſolutions: on the contrary, care muſt be ta- 
en not to pour on all tke aqua fortis at once; be- 
zuſe it operates with ſo much activity that the 
nixture · will heave up and run over the veſſel. 

The bare addition of water is ſufficient to preci- 
tate the ſolution of biſmuth. If this ſolution be 
ned with a very large proportion of water, the 
quor grows turbid, appears milky, and depoſites 
precipitate of a very beautiful white. This is 
bat white which the ladies uſe at their toilets. 

W ater produces this precipitation by weakening 
be acid; which probably is incapable of keeping 


tren th. 


Cy 


If you would have a magiſtery of biſmuth beau- 
Iul'y white, you muſt pertorm the diſſolution with 
L aqua fortis that is not tainted with any mixture 
the vitriolic acid; for this gives the precipitate a 


ny white colour, inclined to grey. Several au- 
| thors 


e biſmuth diſſolved, unleſs it have a certain degree | 


* 
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thors adviſe the uſe of a ſolution of ſea-falt, inſteaa der 
ol pure water, for precipitating the biſmuth. ima mo! 
gining that this ſale will effect a precipitation here doe 

as it does in the caſes of ſilver and lead. But My ne 

Pott, a German chymiſt, who hath publiſned and 

long diflertation on biſmuth, pretends, on the con- bub 
trary, that neither ſea-ſalt, nor it's acid, is capable be 

of precipitating this ſemi metal; and that when flg! 

a precipitation takes place on mixing them with ou vp + 
ſolution, it is brought about only by means of h The 
water in which thoſe ſubſtances are diffuſed. the 

_ _ Biſmuth may alſo be precipitated by the mean the 

of fixed or volatile alkalis; but the precipitate ¶ 1iqu 

not of ſo ſine a white as when procured by thei ed! 
means of pure water only, . 91 

If a greater quantity of aqua fortis, than thai deca 
preſcribed in the proceſs, be made uſe of to diffolveMif cip11 
the biſmuth, a great, deal more water will alſo be tain 
| required to precipitate the magiſtery ; becauſe there ir 
N will be much more acid to weaken, This whit ity: 
bought to be well waſhed, in order to free it from pert 
aan remainder of acidity : and it ſhould be kept i !om 
1 a bottle well ſtopped ; becauſe the acceſs of the aii bour 
makes it turn brown, and if any of the acid be le © V 

it will turn it yellow. Fj N the 

A ſolution of biſmuth prepared with the propeſ ing 

quantity of agua fortis, that is, with two parts oa gl. 

the acid to one of the ſemi - metal, concretes ini alt, 

little chryſtals almoſt as ſoon as made. ceed 
Agua fortis not only acts on biſmuth when ſepa ad, 

: rated from it's ore, and reduced to a regulus, bu trati 
attacks it even in its ore, and likewiſe diſſolves af of i 

the ſame time ſome portion of the ore itſelft. Will fort 

? this ſolution of the ore of biſmuth Mr. Helo whit 
makes a very curious ſympathetic ink, differing ſon ] 
from all that were known before. 2 til t 
Mr. Hellot prepares the liquor in the following Un 
manner: *© He bruiſes the oc of. biſmuth . . 

„ a:cOarſe powder. On two. cunces of, * Y 25 
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PRACTICE OF CHYMISTRY 18. 
| der he pours a mixture of five ounces of com- 
mon water with five ounces of aqua fortis. He 
does not heat the veſſel till the firſt ebulljtions 
tare over. He then ſets it in a gentle ſand-heat, 


bubbles riſe. When none appear in this heat, 
the. increaſes it ſo as to, make th: ſolvent boil 
lightly for a full quarter of an hour. It takes 
up a tincture nearly of the colour of brown beer. 
The ore that gives the agua fortis this colour is 
the beſt. He then lets the ſolution cool, laying 
the matraſs on its ſide, that he may decant the 
liquor more conveniently when all is precipitat- 


ed that is not taken up by the ſolvent. 4 
The ſecond veſſel, into which the liquor is firſt 


hat decanted, he alſo lays declining, that a new pre- 
dee cipitation of the undiſſolved matters may be ob- 
be tained; after which he pours che liquor into a 


ere third veſſel. This liquor muſt not be filtered, 
if you would have the reſt of the proeeſs ſucceed 
rom per fectiy; becauſe the agun fortis would diſſolve 
i fome bf the paper, and that would ſpoil the co- 
e bur of your liquor. Hf o 
„When this ſolution, which Mr. Hellot calls 
the impregnation, is thoroughly clarified by be- 
ing decanted three or four times, he puts it into 
is on 2 glaſs baſon with two ounces of very pure ſea- 
into alt. The fine white ſalt made by the ſun ſuc- 
ceeded beſt with Mr. Hellot. If that cannot be 
ſepa bad, common bay - ſalt, purified by ſolution, fil- 
tration, and cryſtallization, may be uſed inſtead 
es 088 of it. But as it is rare to meet with any of the 
Wi fort that is not a little tainted with iron, the 
Jello Vhite bay-ſalt is to be preferred. The glaſs ba- 
ring ſon he ſets in a gentle ſand-heat, and keeps it there 
ul cke mixture be reduced by evaporation to an 
owing Almost dry ſaline mass. 
ch If you defire to ſave the agua regis, the im- 
pregnation muſt be put into a retagt; and diftil- 
Vol, II e . FF 


and lets it digeſt there till he ſees nu more air- 
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line maſs cannot be ſtirred while it coagulates 


fare: to thy water in which it muſt be diffolyed 
ſo that the diſſolution thereof takes up ſom 
times no leſs than ſive or fix days. In the baſo 


rod; and, when thus granulated, It bas a gre 


indeed one is more expoſed to the vapour 
the ſolvent, which would be da:-:erous, if t 
operation were to be often performed, . withc 
proper precautions. n 

« When the baſon, or little veſſel, containi 


us. 


loured red; becomes a crimſon red; ang, wh 


«cc 


% 424 


which muſt not be kept over the fire till it 


41 
0 
heat the ſalt that was of a green colour becot 


cold: but if care be taken to remove it from 
-fire while it is ſtill green you will ſec it gra 


66 * 
„Mr. Hellot removes it from this. veſſel, 1 


W 


led with che gen'le heat of a ſand bath. B. 
there is an inconvenience, as. Mr. Hellot obſery, 
in employing a retort; which is, that, as the 


the retort, it is reduced to a compact cake of c 
loured ſalt, which preſents but one fingle ſu 


on the contrary, the ſaline maſs is eafily broug 
to a granulated ſalt, by ſtirring it with a gl; 


deal more ſurface; it diſſolves more eaſily, at 
yields it's tincture to water in four hours tin 


the mixture of the impregnation. and ſea-ſalt 
heated, the liquor, which was of an orange c 


all the phlegm of the ſolvent is evaporated, it a 
quires a beautiful emerald colour. By degree 
thickens, and -acquires the colour of a mals 
verdegris. It muſt then be carefully ſtirred v 
the glaſs rod, in order to granulate the f 


perfectly dry; becauſe you run a riſk of lob 
irrevocably the colour you are ſeeking. ! 
may be ſure you have loſt it, if by too m 


of a dirty yellow. If it be once brought to! 
ſtate, it will continue without changing V* 


ally grow pale, and become of a beautiful 
colour as it cools. ' : 
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PRACTICE” OF CHYMISTRY 183 
throws it into another containing diſtilled rain 
water: and this ſecond veſſel he keeps in gentle 
digeſtion: till he obſerves that the powder which 
falls to the bottom is perfectiy white. If, after 
# three or four hours digeſting, this powder {till 
continues tinged with roſe colour, it is a proof 
that water enough was not added to diſſolve all 
the ſalt im nated with the tincture of the ſo- 
lution. In this caſe, the firft tinged liquor muſt 
de poured off, and freſh water added, in pro- 
(portion to the quantity of tinged ſalt, that is 
ſuppoſed to remain mixed with the precipitate. 
« When the ore is pure; and doth not contain 
2 great deal. of fuſible ftone, commonly called 
fuor or gaartz, an ounce of it generally yields 
 tioture- enaugh for eight or nine ounces of wa- 
ter, and the liquor is of a beautiful colour, like 
that of the lilach or pipe-tree bloſſom. In or- 
der to prove the cfie& of this tincture, you muſt 
Re this Mach coloured 2 on good 
well gummed paper, that does not fink : or 
may uſe it ta ſhade: the leaves of fome — 
plant, having Grt drawn the outlines thereof 
bghtly, with chioa-ink or with a black-lead pen- 
9, Let this coloured drawing, or writing, dry 
in a warm air. You will perceive no colour 
' while it is cold; but, if it be gently warmed be- 
fore the fire, you will ſee the writing, or the 
drawing, gradually acquire a blue or greeniſh- 
dive colour, which is viſible as long as the pa- 
per continues a little warm, and diſappears en- 


= 


irely when it cools,}”” -- 

The Gngularity of this ſympathetic ink confſts 
is property. of diſappearing entirely and becom- 
g inviſible, though it be not touched with any 
mg whatever: and this diſtinguiſhes it from all 
ders; which, when once rendered viſible by the _ 
plication of proper means, do not again diſap- 
| 2 WF i per 
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on 2 with ſome other liquor. 


nic, that gives a blue colour to the ſand with whic 
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pear, or at leaſt not without touching the {rg 


Mr. Hellot made a vaſt variety of experimen 


on this ſubject, and gave his ſympathetic in Ph 
ſucceſſively the properties of all others that a auth 
| known. | 5 e | difhict 
It follows from Mr. Hellot's experiments that Mor ſ- 

is the acid of ſea- ſalt which makes this ſaline nam er ve 
of a green colour while it is hot; that without f auth 
acid the ſaline matter continues red; and that t precix 
ſolution of biſmuth-ore in aqua fortis may ther Bu 
fore ſerve as a touchſtone, to diſcover whether {vin 
no any unknown ſalt under examination contai great. 
ſea · ſalt, or a portion of the marine acid. ullic 

- He alſo proves, in the memoirs he hath given ho! 
on this ſubject, that the nitrous acid is the tru iter 
ſolvent of thoſe ores of biſmuth which conta id 
moreover {malt and arſenic. That acid diflolvMbiſmu 
all the metallic and colouring matters, contained iiMprecit 
thoſe ores, . ſparing nothing -but - the ſulphureoi it, 
and arſenical portion, the greateſt part of whi hm 
remains precipitated ; and from this colouring ma On 


ter the ſympathetic ink derives its virtue. 
- Under the head of arfenic we ſhall ſpeak mo 
amply of this matter in cobalt, or the ore of arſc 


tertali 
ſea· ſa 
f Gl! 


it is vitrified. „ 2 2. 5 
pbe vitriolic acid doth not, properly ſpeaking 


diſſolve biſmuth. If to one part and a half of HH 
ſiemi-· metal you add one part of oil of vitriol; . 
ſtill the whole to dryneſs; and then lixiviate wilt bit 
water what remains in the retort; the liquor zou 
htain by this means will be of a rediſh yellow coffubti: 
- ' lour, but will ler nothing fall when mixed with 1recy 
_ alkali: and this ſhews that the vitriolic acid ere 
only upon the inflammable part of biſmuth, a 955 
doth not diſſolve its metallic earth. = 

It diſſolves the ore of Biſmuth more percepti-- 


than biſmuth itſelf ; becauſe the ore contains, fide 
% | : | ; | : ; | 
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des che reguline part, an arſenical matter, and a 
coloured matier, over which ane it bath more 


power. 


The acid of ſea. ole actdcls and Aillokres biſ- 
nuth in ſome ſmall meaſure, but flowly and with 
lificulry?* That this acid diſſolves a portion of 
aur ſeri-metal may be proved, by mixing a fixed 
ar volatile alkali with ſpirit of ſalt in which biſ- 
nuth hath lain ſome time di igelting; for then a 
nrecipitate falls. 1274 

But, though the marine * be capable of dif- 
vlving biſmuth, it doth not follow that it hath a 
greater affinity than the nitrous acid with this. me- 
xlic ſubſtance; as ſome chymiſts have thought; 
vo imagined that, in the precipitation of the ma- 
jittery of biſmuth by a ſolution of ſea - ſalt, the 
id of that ſalt quits its baſis to unite with the 


che ſame 


rrecipitations of lead and of ſilver , 
lum corneum. 

when only a ſmall quantity of the prunes Ky af ſea- 
ditrous acid, no precipitate is formed: now it is 


tertain that when the ſmalleſt quantity whatever of 
ſia· ſalt is mixed with the ſolution eicher of lead or 


king! lilver, a precipitate is immediately. depoſited; 
tn quantity proportioned to that of the ſalt uſed. 
; CO 2. Mr. Pott, having examined the precipitate 


f biſmuth thrown down by a ſolution of ſea · ſalt, 
jo und it not to have the properties of a metallic 
cc abſtance rendered horny: on the contrary, that 
th recipate being expoſed to a very violent fire ap” 


þ ed egg * could not * —— 
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iſmuth which it precipitates, as is the caſe in the 
alt, and that it forms, on this e a Viſmu- 
On this ſubj ect Mr. Pott obſerved, 1. that 


lt is mixed with the ſolution of biſmuth in the 


' 


— 


- calamine is taken from the memoirs of the acade- 


— 


mixture into a ſtone retort coated with lute, leay 


fierce heat. To the retort apply a receiver, with a 


; Phoſphorus. 


| % 
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To extract Zinc from its ore, or calamine, 


ARE eight parts of calamine reduced to: 
1 powder; mix this powder accurately with 
one part of fine charcoal-duſt, previouſly calcined 
in a crucible to free it from all moiſture :- put thi 


ing a third part of it empty; ſet your retort in: 
reverberatory furnace, capable of giving a very 


litle water in it. Kindle the fire, and raiſe it by 
degrees till the heat be ſtrong enough to melt cop- 
per. With this degree of fire the zinc being me- 
tallized will ſeparate from the mixture, and ſublime 
into the neck of the: retort, in the form of metal- 
lic drops. Break the retort when it is cold, and 
een 
"OBSERVATIONS. 
The proceſs here given for ſmelting 2ine out of 
my of ſciences ar Berlin. The author of it is Me. 


Marggraff, a{kilful chymiſt, whom we have al 
ready had occaſion to mention under the article 0 


Till this | proceſs was publiſhed, we knew c 


Ws 
_ 


gethod of obtaining pure zine dire&tly from the 
lit calaminaris. 

Moſt of the zine we have eomes fram an ut 

üffcult fuſion that is worked at Goſlar, and: 
ſields, at one and the ſamt time, lead, zanc, and: 
mother metallic matter called cadmia fo nacum 
rhich alſo contains much zinc, as ve ſhall after- 
wards ſee; 
"The furnace uſed for ſweking chis ore is cloſed © 
on its fore-fade with thin plates or tables of ſtone, 
zot above an inch thick. This ow is greyiſh, 
and bears a violent fire. 

In this furnface the ore is bud amid 3 
by the help of bellows. Each melting takes twelve 
hows, during which time the zinc flowing with. 
the lead is reſolved into flowers and vapours; great, 
art of which .adheres to che fides of the furnace 
n the form of a very hard cruſt of earth. The, 
workmen take care to remove this cruſt from time 
b time ; for it would otherwife grow ſo thick at 
n as to leſſen the en, furnace rn con- 

erably, 

There adheres moreover to the: fore- part of the- 
furnace, which is formed, as we ſaid before, of 
ia plates of ſtone, a metallic matter, which is the 
unc, and is cars fully collected at che end of each 
nelting, by removing from this part all the live 
dals. A quantity of ſmall · coal is laid u 


he ſtone plates gently with a hammer, the zinc is 
made to fall out of the other matter, known by 
he Latin name of cadmia fornacum, among which, 
t appears fixed n a radiated. form. To this other 
matter we may probably enough give the name of 
race. calamine. The zinc falls in che form of a. 
Dclied metal, all on fire, and in a bright flame. 
R would ſoon be entirely burut and reduced to 
no owers, as we ſhall ſee, if it were not extingui 


unlighted 
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nlighted 
the bottom; and on this ſmall coal, by ſtriking 5 


d eaſily cooled and fixed, by being hid under he. 75 


188 ELEMENTS OF THE 
uulighted ſmall-coal placed below on purpoſe ts MM vil 


* 


ir. n 4 
The zinc adheres to the fore-part of the furnace con 
preferably to any other, becauſe that being the tres 
thinneſt is therefore the cooleſt : and, in order cur. 
further to promote its fixing on this part, they 
take care to keep the thin ſtone plates cool during 
the operation, by throwing water on them 
Hence it appears that zinc is not extracted from 
its ore by fuſion and the precipitation of a regulys, 
like other metallic ſubltances. This is owing tc 
the great volatility of our ſemimetal, which can 
not, without ſubliming, bear the degree of fire ne 
ceſſary to melt its ore. It is at the fame time ſo 
' combuſtible, that a great part of it riſes in flowers 
which have not the metalline form. 
Mr. Marggraff provides againſt theſe inconveni- 
ences by working the ore of zinc in cloſe veſſels. 
"By this means he prevents the zinc from taking 
fire, and being converted into flowers; ſo that it 
ſublimes in its metalline form. The water in the 
recipient ſerves to receive and cool the drops of 
zinc that may be forced quite over the helm. As 
the operation requires a moſt violent fire, thele 
drops mult needs iſſue exceeding hot, and, without 
this precaution, break the recipient. 
Mr. Marggraff by the ſame proceſs extracted 
zinc out of the furnace=calamine procured from 
ores containing zinc; from tutty, which is a ſort 
of furnace-calamine ; from the flowers and from 
the calx of zinc; and from the - precipitate 0 
white vitriol; all of them matters known to be 


une, that wanted nothing but the phlogiſton to Zir 
give it a femi-meralline form, and from which need by 
vertheleſs no body could ever before him procuten the 
e 1 e enen, Much 
Mr. Marggraff obſerves, that the zinc obtaine0Mlic 
by his proceſs bears being flated under the hamm*"iolye, 


into pretty thin plates; which the common al 
Danang : 
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vill not do. The cauſe of this probably is, that 


the zinc Ibtained by his method is more intimately: 
ombined wich the phlogiſton, and contains a 


greater quantity thereof, than that which is pro · 
cured in the ordinary way, - _ "gc. 
_— — Wi n — 17 —— WN, 5 
PROCESS l. 
M 4 {4 x . : 1 Cf 556k 2 ; of i | $ 3 1 
18, 7⁰ ſublime Zinc into Flowers. s | } 


AKE a very deep, large crucible: place it in 
a furnace, ſo that it may, ſtand inclining in 
an angle of forty- five degrees nearly. Throw ſome 
zinc into it, and kindle a fire in the furnace ſome - 
what ſtronger than would be neceſſary to keep 
kad in fuſion. The zinc will melt. Stir it with. 
a iron wire, and there will appear on its ſurface 
a very bright white lame : two inches above this 
lame a thick ſmoak will be formed, and with this 


the ſmoke exceeding white flowers will riſe, and re- 
ol main ſome time adhering to the ſides of the cruci- 
As be, ia the form of a very fine light down. When 
heli the flame ſlackens, ſtir your melted matter again 


vith the iron wire: you will ſee the flame renew- 
ed, and the flowers begin again to appear in great- 


Cted er abundance, Go an thus till yuu obſerve that 
fromde matter will not flame, nor any more flowers 
ſort rifle. 1 35h ern GA RO 
from oil fe Ueda} 1h IE 
o be OBSERVATIONS. 


Linc takes fire very eaſily as ſoon as it is affect - 
ed by a certain degree of heat; which proves that 
in the compoſition of this ſemi-metal there is very 
auch phlogiſton, united but flightly with its me- 
allic earth. The flowers into which zinc re- 
rey, during its combuſtion, are of a perfectiy 
gular nature, and differ greatly from all _— | 

4 | Wer 


ga ' ELEMENTS OS THE- 


ther 1 obtainable out of metal ſubs. 
Rances. - 
They may be cookdiawd as: the very calx of zine, Wl 


or its metallic earth rabbed of its phlegiſton, and Fr 
ſublimed during the combuſtion of this ſemi-metal, By 


being probably carried up by the phlogiſton in fly. 
ing off, For theſe flowers, when once ſublmed, 
are afterwards exccedingly fixed: they ſuſtain the 287 
greateft violence of fire without riſing, and are 
converted by it into a fort of glais. 

None of the methods hitherto employed, for re. 
ſtoring to the flowers of zine their metalline form, 
have : ever ſucceeded, wherr treated like other me- 
talline calxes in a erucible, with every kind of ins 
flammable matter, and different. forts of reducing 
fluxes, they never can be re-metaliized:: they only 


mel with the flux, and produce a kind of glass. M 
Mr. Marggraff indeed, as mentioned before, ob- hach 
mined zinc from theſe flowers, by treating them there 
as he: did calamine in a: retort wid charcoal. duſt: * 
but as the flowers oſten carry up with them line * 
ticles of undecompoſed zinc, thene ſtill remaim f i fu 
12 doubt concerning the reduction of theſe 3 
flowers, even by this method: louin 
Ef the crucible, into which you put the. zinc t0 Ai 

be. converted into flowers, inſtead of being left o- aan 
pen, as directed, be covered with another cruct- other 
hle inverted, the twa veſſels lu tac tagether, placed: melte 
in a melting furnace, and a ſtrong fire immediately... 
kindled and kept up for about half an hour; you: gre 
will find, pins. the veſſels are cold, that all dende 
zinc hath left the lower crucible, and is ſublimed flowe: 
into the upper one, in its metalline form, without ige, 


ſuffering. any decompoſition, 'Fhis experiment 
Rroves.that zinc, to be converted into flowers, muſt 
necaſſarily be ſet on fire and burnt. As it cane! 
burn in cloſe. veſſels, any more thaw other combuſ- 
üble bodies, and. as it is volatile, it ſublimes wülb- 


aut ſoffsring any en Regulus of an. 


| _ timon} 
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timony and biſmuth may be ſublimed in the ſame 

manner; but not To eaftly as zinc, which is ftfl 

more volatile than thoſe other ſemi-metals. 

It is neceſſary to ſtir the zinc in fuſion from time 

to time with an iron wire, when you intend to con- 

vert it into flowers; for there forms on its ſurface. 


5 grey cruſt that obſtruẽts its deflagration, and be- 
e beath which it is gradually converted into a dlotted 
re 


ca. In order, therefore, to promote the rifing 
of the flowers, care muſt be taken to break this 
cruſt, as oft as it begins to form On this there 


wo inches above the flame is fern a thick ſmoke, 

and with this ſmoke very white flowers riſe, that 
continue ſome time adhering to the inſide of the 
crucible, in the form of a fine down. 

M. Malouin, who, in ſundry memoirs on zinc, 
hath endeavoured to . what reſemblance 
there is between this ſemi- metal and tin, tried to 
calcine zinc in the ſame manner as tin; but found 
u fomewhar more difficult. Zinc, while it is not 
in fuſion, doth not calcine; but it begins to turn 
ſoa calx the moment it begins to melt. M. Ma- 
louin, having repeated the fufion of zinc a great 
number of times, by that means collected at laſt a 
quantity o? the calx of this ſemi-metal, reſembling 
1 other metalline calxes, This calx of Zinc he 
a melted in a crucible with animal fat; whereby the 


ately calx was remetallized, and reduced to zinc. Ti here 
bs ls great reaſon to believe that the calx of zinc 
* made by this method is not ſo much burnt as the 
ur flowers, and that it ſtill contains a portion of phlo- 


pton, 


immediately appears a very bright white flame: 


— — 
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I ES S HM. 
To combine Zine with Copper. Braſs. Prince's Me. 
"SEE MC. :-: 


TyOUND one part and a half of calamine, and 
5 P an equal quantity of charcoal: mingle theſe 
- two powders together, and moiſten them with 4 
little water, Put this mixture into a large cruci- 
ble, or ſome other earthen veſſel that will bear-1 
melting heat. Amongſt and over this mixture put 
one part of very pure copper in thin- plates, and 
then put freſh charcoal-duſt over all: cover the 
crucible ; ſet it in a melting furnace; put coals all 
round it, and let them kindle gradually, Kaiſe 
the fire ſo as to make the crucible very red-hot, 
When you obſerve that the flame hath acquired a 
purple or blueiſh-green colour, uncover the cruci: 
ble, and dip into it an iron wire, to examine che- 
ther or no the copper be in fuſion under the char 
coal duſt, If you find it is, moderate the force ol 


the fire a little, and let your crucible remain in Gi i 
furnace for a few minutes.“ Then take it out ani be p 
let it cool: you will find your copper of a gol'ccial 
colour, increaſed in weight a fourth, or perhaps en the 
third part, and yet very malleable baſted 
1 l ee of 
OBSERVATIONS. lereby 

| fmaſſ⸗ 

The lapis calaminaris is not the only ſubſtance he t 
with which copper may be converted into brals ne. 
all other ores containing zinc, the furnace: cal baſting 
mine that ſublimes where ſuch ores are worked re tr 
tutty, zinc in ſubſtance, may be ſubſtituted for ! to a w. 
and, like it, will make very fine braſs; but, Hof v 
order to ſucceed, ſundry precautions are necefa! E w. 
which we ſhall now lay before you. 1 01 i 


— 
* * 4 
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This proceſs is a ſort of cementation: for the 
.1:nio< doth not melt; only the zinc is converted 
into vapours, and then combines with the copper. 
Oa this the ſucceſs of the operation partly depends, 
x it is the means of the copper's preſerving its pu- 
iy and malleability ; becauſe the other metallic 
ſubſtances that may be united with the ore of zinc, 
or with the zinc itſelf, not having the ſame volati- 
ty, cannot be reduced to vapours, If you are 
prized that the calamine, or other ore of zinc, 
uſed on this occaſion, is contaminated with a mix- 
wre of any other metallic matter, you muſt mingle 


* 


2 utiog earth with the charcoal-duſt and the matter 
a containing the zine ; make it into ſtiff paſte with 
he voter; of this make a bed at the bottom of your 
all crucible, and ram it hard down; lay the copper 
ne blates thereon, cover them with charcoal-duſt, and 


ot ben proceed as before, By this means when the 
d aMcopper melts it cannot fall to the bottom of the 
aci-rucible, nor mix with the ore; but is borne up 
he the mixture, and cannot combine with any thing 
hart the zinc, that riſes in vapours, and, paſſing 


rough the lute, fixes in the copper, 

Lapis calaminaris, or other ore of zinc, may al- 
0 be purified before it be uſed for making braſs ; 
ſpecially if adulterated with lead ore, which is of- 
en the caſe, For this purpoſe the ore muſt be 
baſted in a fire ſtrong enough to give a ſmall de- 
ee of fuſion to the leaden matter; which will 
tereby be reduced into larger, heavier, and tough- 

' maſſes, The moſt ſubtile particles are diſſipated 
i the torrefaction, together with. ſome of the ca- 
mine. The calamine, on the contrary, is by 
valting made more tender, lighter, and much 
ore triable, When it is in this condition, put it 
Mo a waſhing tray or van; dip the tray in a veſſet 
A of water, and. bruiſe the matter it contains. 
be water will carry off the lighteſt“ powder, 
Mich is the calamine, and leave nothing at the 
Vol. II. = bottom 


* 1 


cauſe, the greater the maſs of metal, the leſs cafi 
it will calcine, 


. a Py 
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bottom of the tray but the heavieſt ſubſtance; that 


is, the leaden matter, which is to be rei- cted 32 5 
uſeleſs. The powder of the calamine will ſettle 1 wich 
ie bottom of the veſſel, where, after pouring Hd 
the water, it may be found, and uſed as above di gt 
rected. x 3 ty | 
In this operation the charcoal-duft ſerves to pre * 
vent both the copper and the zinc from being call « 
cined: and for this reaſon, when you work on! quain 
great quantity of materials at once, it is not ne e n. 
ceſſary to uſe ſo much charcoal duſt, in proporti opera 
on, as when you work but on a ſmall quantity; be... be 


nta 
b ro! 


Though the copper melts in this operation, 5e be 
it is far from being neceflary to apply ſuch a ſtron ent 
fire as copper uſually requires to melt it: for the bale, 
acceſſion of the zinc, on this occaſion, commun ure 
cates to it a great degree of fufibility, The eaWurno 
creaſe of. its weight is alſo owing to the quantity H Volatil 


zinc combined with it. Copper acquires {till ano 
ther advantage by its aflociation with this ſemi-me 
tal for it remains longer in the fire without cal 
cining. 7 


a ' proc 
Braſs well prepared ought to be malleable wher B53 
cold. But in whatever manner it be made, aher 
whatever proportion of zinc there be in it, it Wire ir 
conſtantly found quite unmalleable when red- hot. . B. 
Braſs melted in a crucible, with a fierce beate di 
takes fire almoſt like zinc, and from its ſurface mai, be 
ny white flowers aſcend, dancing about in flac. . 
like the flowers of zinc. They are indeed ibn whi 
flowers of zinc, and the flame of braſs urged Wribute 
a ſtrong fire is no other than the flame of the z, To 
that is united with the copper, and at that ef... 
burns. If braſs be thus kept long in fuſion it ueing! 
loſe almoſt all the zine it contains. It will alſo 10 po 
much of its weight and its colour will be nei! doi 
& ANC 


that af copper. It is therefore neceſſary, towale 
8 ; Per formint 


— 
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performing this operation aright, to feize the mo- 
nent when the copper is ſufficiently impregnated. 
vich zinc, when it hath acquired the moſt weight 
1nd the fineſt colour, with the leaſt detriment to its 
ductility, that is poſſible, and that inſtant to put 
zut the fire; becauſe, if the copper be left longer 
0 fuſion, it will only loſe the zinc already united with 
t, Skill acquired by much practice, and an ac- 
quaintance with the particular calamine employed, 
re neceſſary to guide the artiſt ſurely through this 
operation; for there are very conſiderable differen- 
tes between the ſundry ores of zinc. Some of them 
ntain lead, as was ſaid above, and in others there 
b iron. When theſe heterogeneous metals come 
o be mixed with the copper, they do indeed aug - 
nent its weight, but they render it at the ſame time 
bile, and make it harſh. Some calamines re- 
quire to be roaſted before they can be uſed for this 
purpoſe, and in the torrefaction emit vapours of a 
olatile alkali, ſucceeded by vapours of a ſulphure- 
us ſpirit : others exhale no vapours while roaſt- 
g. and may be employed without any antecedent 
reparation, Theſe different qualities muſt evident. 
produce great differences in the operation. 
Braſs may alſo be made, as Prince's metal and 
ther imitations-of gold are actually made, by uſing 
nc in ſubſtance, inſtead of the ores that contain 
t. But theſe compoſitions have not, when cold, 
de ductility of "braſs prepared with [aprs.calaming- 
u, becauſe zinc is ſeldom pure, or free from a mix- 
bre of lead Perhaps alſo the different manner 
n which the zinc unites with the copper may con- 
ute to this variation. A 
To obviate this inconvenience, the zinc muſt be 
thned from all alloy of lead. The property of 
Ing indiſſoluble by ſulphur, which this ſemi-me 
ll poſſefles, points out a very practicable method 
doing it. The zinc muſt be melted in a cruci- 
e and ſtirred briſkly with a ſtrong iron wire, white 
PET R 2 tallo w 
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upon it; but ſo that the quantity of ſulphur mar 
greatly exceed that of the tallow. If the ſulphu 


When cold, as that made by cementation with thi 
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tallow and mineral ſulphur are alternately projege, 


do not burn entirely away, but form a kind ot ſco 
ria on the ſurtace of the zinc, it is a ſign that you 
ſemi-metal contains lead. In this eaſe you my 
continue throwing in more ſulphur, and keep tir 
ring the zinc inceflantly, till you perceive that thi 
ſulphur ceaſes to unite any more with a metallic 
ſubſtance, bur burns freely on. the ſurface of thi 
zinc. The ſemi-metal is then refined; becauſe thi 
Julphur, which cannot diſſolve it, unites very rea 
dily with the lead, or other metallic ſubſtance, con 
tained in it. | 

It zinc thus refined be mixed with pure copper 
in the proportion of a fourth or a third part, and 
the mixture be kept in fuſion and conſtantly ſtirrin 
for ſome time, the braſs produced will be as duGtik 


lapis calaminaris. | 12 

With regard to prince's metal, and other imi 
tations of gold, they are made either with coppe 
or braſs re-combined with more zinc. As it is ne 
ceſſary, for giving them a fine gold colour, to mi 
with them other proportions of zinc than that rc 
quired-to make braſs only, they are generally mucl 
leſs ductile. In 125, M. Geoffroy gave a memol 
on this ſubject, in which he examined the effects 0 


Incorporating both copper and braſs with Zluc 


| a ; Ificati, 
from a ſmall to a very large - 1 
. — quanti 

| | ed in 
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Zinc diſſo ved in the Mineral Acids. otton 

5 ä 835 . 0 | . o its of 

Eaken concentrated oil of vitriol by Mx} 
Vith it an equal quantity of water. ＋ At 


a matreſs put the zinc you intend to — | 
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woken to ſmall pieces. Pour on it fix times its 
neight of the vitriolic acid, lowered as above di- 
«cd, and ſet the matraſs in a ſand-bath gently . 
treated, The zinc will diſſolve entirely, without 
zy ſediment. The neutral metallic ſalt reſulling 
from this diſſolution ſhoots into cryſtals, which go 

by the name of white vit iol, or vitriol of zinc. 


OBSERVATIONS. 


- 


Though zinc be ſoluble in all the acids, and when 
combined with. thoſe. acids exhibits ſome uncom-- 
pon phenomena, yet M. Hellot is the firſt that 
ner gave a particular account of what happens in 
thoſe diſſolutions: ſo that all we have to ſay on this 
bead is extracted from that gentleman's memoirs. 
t a ſolution of zinc in the vitriolie acid, prepared 
cording to the directions in the proceſs, be diſtil- 

ed from a retort placed in a ſand- bath with a gra- 
luated heat, almoſt half the liquor preſently comes 
ver in pure phlegm. A ſmall quantity of a ſul- 
hureous acid ſpirit riſes next. A greater force of 

Ire is now requiſite : the retort muſt therefore be 
emoved into a reverberatory, and the diſtillation 
ontinued with a naked fire. On the ficſt impreG + 
on of this: heat an odour of liver of ſulphur diſ- 
orers itſelf, which becomes ſharp and ſuffocating 
owards the end of the. diſtillation. In two hours 
me white vapours begin to appear, as in the rec- 
cation of common oil of vitriol. If the receiver 

& then ſhifted, you will obtain an oil of vitriol, in 
Iuantity about the eighteenth part of the whole u- 

ed in the diſtillation, which, though ſulphureous, 
yet ſo contentrated, that, if a few drops thereof 
e poured into a weak oil of vitriol, they fall to the 
bottom with as much noiſe as if they were ſo many 

its of red-hot iron, and heat this oil. of vitriol as 
nuch as commog, oil of vitriol beats water. : 
At the bottom of the retoxt. there remains a dry, 

| R 3 4, white, 
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white, cryſtalline, ſaline maſs, exceeding, in weigh 


the zinc that was difiolved, about a twelfth part o kX 
the whole weight of the liquor. The encreaſe of; qua 
weight is owing to a portion of the vitriolic ac Mr. 
that remains concentrated in the zinc, and cou the 
not be expelled by the fire. This portion of ac 1 
adheres to it moſt tenaciouſly : for, though M be x 
Hellot kept the retort containing it during .] fats 
whole hours in ſo violent a fire that the veſſel be lime 
gan to melt, the ſmalleſt vapour did not riſe fro 
It, | ; * 


This faline caput mortuum is in the form o 
needles, much like the ſedative ſalt. It is c:ufti 
grows conſiderably hot when water is poured on it 
and gives in the air, but ſlowly. Spirit of wine 
digeſted with this ſalt for eight or ten days, acquire 
the ſame ſmell as that which is mixed with concen 
trated oil of vitriol in preparing ther. | 

Zinc is diſſolved by the nitrous and marine acic 
much in the ſame manner as by the vitriolic; ex 

cept that the marine acid does not touch a black 
ſpungy, rarefied matter, which it ſeparates from t 
zine, M. Hellot found upon trial that this matte 
is not mercury, and that it cannot be reduced to 
. metallic ſubſtance, 

This ingenious chymiſt diſtilled likewiſe ſolu 
tions of zinc in the nitrous and marine acid 
There came over at firſt, as there did from the ſo 

lution made by the vitriolic acid, an aqueous, 40 
then an acidulated liquor. At laſt, by exciting th 
fire with great violence, towards the end of the di 

rillation, he obtained a ſmall quantity of the ac 
| that hath been employed in the diffolution : but i 
ſmall portion of acid thus obtained was excecdin 
 ftrong; and the quantity of the nitrous mud 
more conſiderable than that of the marine acid. 

A ſolution of zinc-in the marine acid, being 
" tilled to dryneſs, yields a ſublimate on applying 

violent heat to ir. N N 


* 
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All the acids diflolve with eafe, not only zinc, 
but its flowers alſo; and that nearly in the fame 
quantity, and with almoſt all the ſame phenomena. 
Mr. Hellot, obſerving that the reſidues of moſt of 
the ſolutions of zine have a great reſemblance with 
1s flowers, is of opinion that this ſemi- metal may 
de reduced, by the means of ſolvents, to the ſame 
ſtate into which it is brought by the fire when ſub · 
limed in flowers. 10 | N 
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PROCESS I. 
To extract Arſenic from its Matrices, Zafre or Smale, 


Owder ſome cobalt, white pyrites, or other 
1 arſenical matters. * Put this powder into a re- 
tort with a ſhort wide neck, leaving a full third 
thereof empty. Set your retort in a reverberating 
furnace; tute on a receiver; heat your veſſel by 
degrees, and increaſe the fire till you ſee a powder. 
ſublime into the neck of the retort. Keep up the 
fire in this degree as long as the ſublimation conti- 
nues: when this begins to flacken, raiſe your fire, 
and make it as ſtrong as the veſſels will bear. 


zei When nothing more aſcends, let it go out. On un- 
ny luting the veſſels, you will find in the receiver a 
edin 


little arſenic in the form of a fine light farina. The 
neck of the retort will be full of white flowers, not 
quite ſo fine, ſome of which will appear like little 
Tyſtals, and if a good deal of arſenic be ſublimed, 
A ponderous matter, like a white, ſemi- ae 

125 9 _ glals 
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glaſs, will be found adhering to that part of the 
neck * the retort which is next its body. 


ws "0 BSE R. V A * ONS. 

. Areſenic is a metallic ſubſtance ſtill more vola. 

tile than zinc; ſo that it cannot be ſeparated from 
the matters with which it is mixed otherwiſe than 
by ſublimation. It is proper, however, to take no · 
tice that it is not naturally in a metallic form, and 
that, properly. ſpeaking, the whole ſublimate ob- 
tained from cabalt, as above directed, is nothing 
but a metallic calx, that cannot be brought to the 
form and gloſs of a metal, till it be worked up with: 
fatty matters, as we. ſhall ſhew in its place, 

This calx is of a very ſingular nature, and differs 
from every other metallic calx, in chat this-is vols 
tile, and all the reſt extremely. fixed; even thoſe 
procured from the ſemi metals : for the flowers of 
zinc, which are juſtly conſidered as a calcined zinc, 
tho? obtained by a ſort of ſublimation, are not for 
all that of a volatile nature, but rather exceeding]y 
fixed; ſeeing they are capable of ſuſtaining the 
moſt violent fire, and melt. inſtead . of ſubliming, 
; Arſenic, on the contrary, ' is not only extracted 
from its ore by ſublimation, but when once ſub- 
limed continues to be volatile, and flies off in va: 
pours as ſoon as ii is expoſed even to a moderate 
degree of heat. 

This metallic matter, before it is combined with 
the phlogiſton, is called white arſenic, or plain 
erſenic : it acquires the title of regulus of arſeni 

when it is-united with the Phtogiſton, . and. AG 
like'a metal. | 

Though arſenic be volatile, yet it requires a 
pretty ſtrong fire to ſeparate | it from the mineral 
containing it, eſpecially | in cloſe veſſels; becauſe i 
adheres very cloſe to earthy and vitrifiable 8 


This adheſion is ſo firm, that, when thus combined 
It. 


f 
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"is capable of bearing a melting heat, and vitrifies 


gith metallic calxes, and other fuſible matters. On 


this account it is impoſſible to extract from cobalt, 


or other arſenical matters, alk the arfenic they 


contain. by working them only in cloſe veſſels. It 
ſuch matters are to be freed from all their arſenic, 
jou mult, after you have extracted all they will 
yield by diſtillation, put them into a crucible, and 


py arſenical vapours will ſtill riſe ; and care muſt be 
nken to ſtir the contents of the crucible frequently 
with an iron rod, to facilitate the diſcharge of the 
remaining arſenic. 1 

It often happens that the arſenic, obtained from 
minerals by ſublimation, is not very white, but of 
a lighter or darker grey colour. This is owing to 
ſome particles of inflammable matter, from which 


much arſenic of its whiteneſs, and to give it a grey 
colour. But when fouled in this manner, it may 
alily be brought to its due degree of whiteneſs : 
it need only be ſublimed once more, after mixing it 
wth ſome ſubſtance on which it doth: not act; fea- 
alt, for inſtance. If the matters from which ar- 
enic is extracted contain ſulphur alſo, as ſome py- 
rites do, the arſenic ſublimes with much leſs heat, 
than when it is united with earthy matters only; 


hath a great affinity, and the ſulphur ſerves to ſe - 
parate the arſenic, by this interpoſition, from the 
earth, In conſequence hereof, ſulphur may be 
employed to extract arſenic, out of the earths in 


or deeper yellow, or even red, in proportion to the 


hath acted on both together. 2 
The conſiſtence of arſenie is different, according 
— 


becauſe it combines with the ſulphur, wherewith it 


which it is fixed, In this caſe, the ſulphur changes 
the colour of the arſenic, which it makes of a lighter 


et it uncovered in the midſt of a ſtrong fire. Ma- 


— 


rſenical minerals are ſeldom quite free. A very 
ſmall quantity of phlogiſton is ſufficient to deprive 


quantity there is of it, and to. the degree of fire that 


LE 
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tothe degree of heat applyed in ſubliming it, x; 
the arſencial vapour meet with a cold place, it ga. 
chers there in the form of a powder, as the flowers 

of ſulphur do this is the cafe with that which falls 

into the receiver in diſtilling it. But, if it be ſtop 
ped in a hot place, and cannot eſcape from that hea 

it condenſes into a heavy, compact, ſemi - tranſparen 
body, having undergone the firſt degree of fuflon. 
Let it cannot be perfectly melted, ſo as to floy 
kke other fuſed matters: not that it is refraftory, 

for, on the contrary, the degree of heat in which i 
begins to melt is very moderate, aud it is in its own 
nature very fit to promote the fuſion of refractory 
matters: but the reaſon is this; it is neceſſarily con- 
verted into vapours by the degree of heat neceſſary 
io fuſe it, and theſe vapours burſt the veſſels, if 

they find no vent. 7 1 
Arſenic made yellow by a mixture of ſulphur 

which is alſo called orpiment, is reducible to the 

form of a folid fublimate with more eaſe ; becauſe 
it is alloyed with a twenticth, or perhaps a tenth 

part, of its weight of fulphur; which venders 1 

Red arſenic, which contains ſtill more ſulphur, 
melts alſo mare eaſily. It then becomes of a tranſ- 
parent red, like a ruby: and hence, when it is in 

- this form, it is called ruby F arſenic. : 

When a combination of ſulphur and arſenic 1s 
wanted, it is better to mingle and diſtill together 
ſuch minerals as contain ſulphur and arfenic, the 
white and the-yellow:pyrites, for inſtance, than t0 
mingle: pure arſenic with pure ſulphur: for the 

great volatility of theſe two ſubſtances is a binder. 
ance to their uniting; whereas, when combined 
with other matters, they are capable of ſuſtaining 

a much greater degree of heat, which favours and 

their union. . te | 

| Thoſe who work by the great do not extract ar. 

ſenic out of cobalt by diſtillation : they throw tht 
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gre mixed promiſcuauſly with wood and charcoal 
into a great furnace, from whence a flue carries the 
npours into a long winding paſſage, acroſs which 
heams of wood are fixed at proper diſtances from 
ach other. The arſenical vapours being con- 
{uſted into this paſſage, adhere both to the ſides 
thereof and to the joiſts that lye acroſs it. The fu- 
iginous parts of the combuſtible matters being 
lphter aſcend higher, and go out through a chime 
ney at the farther end of this paſſage. ke 

The arſenic ſublimed by this method is not 
white, but of a grey colour; owing to the inflam - 
mable matter of the wood and charcoal, with which 
the ore is torrefiel. N | 

When all the arſenic the cobalt will yield is thus 
ſeparated, the earthy fixed matter left behind is 
mixed with divers fuſible matters and vitrified, and 
produces a glaſs-of a beautiful blue colour. Ir 1s 
alled malt. This glaſs is to be prepared in the 
following manner. 3 a f 
Take four parts of fine fuſible ſand, an equal 
quantity of any fixed alkali perfectly depurated, 
and one part of cobalt from which the arſenic hath 


ur, been ſublimed by torrefaction. Pulverize theſe dif- 
ini berent ſubſtances very finely, and mix them tho- 
s in{WW0ughly together; put the mixture into a good 


crucible, cover it, and ſet it into a melting furnace. - 
Make a ſtrong fire, and keep it up conſtantly in the 


her me degree for ſome hours. Then dip an iron 
the ire into the crucible z to the end of which a glafly 
a to mater will ſtick, in the form of threads, if the fu- 
the on and vitrification be perfect. In this caſe take 


ne crucible out of the fire; cool it by throwing 
rater on it, and then break it. You will find in 
ta glaſs, which will be of ai exceeding deep blue, 
nd almoſt black, if the operation hath ſucceeded, 
Chis glaſs, when reduced to a fine powder, ac- 
quires a much brighter and more lively blue co- 


ur. | 
| I f 
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If you find after the operation that the glaſs bath 
too little colour, the fuſion muſt be repeated à ſe. 
cond time, with twice or thrice the quantity o 
cobalt. If, on the contrary, the glaſs be too Gark, 
lefs cobalt muſt be uſcd. 

Inſtead of the mixture here preſeribed you maz 
ere a ready made glaſs, providing it be whit, 
and fuſible. But as glaſs is always hard to mel 
. and as the mixing còbalt with it renders it {till more 
refractory, therefore though an alkaline ſalt be one 

of the ingredients in its compoſition, it is proper tc 
promote the fuſion, by mixing thevewith« calcined 
' wine*lees, in the quantity of one third part of the 
weight of the cobalt, 
In order to make the aſſay of a particular cobal 

with a view to know what quantity of blue glals it 
will yield, it is not neceſſary to perform the opera 
tion in the manner here ſet down; a great deal of 
time and trouble may be ſaved by melting one part 
of cobalt with two or three parts of borax. | hit 
ſalt is very fuſible, and turns, when melted, into a 
ſubſtance which, for a time, poſſeſſes all the pro 
perties of glaſs,» In this trial the glaſs of bora 
will be nearly of the ſame colour as the true glaſs 
or ſmalt, made with the ſame cobalt. 

The ores of biſmuth, as well as cobalt, yield 4 
matter that colours- glaſs blue; nay, the ſmal 
made with thoſe ores is more beautiful than a 
procured from the ore of pure ar ſenic. Some co 
balts yield both arſenic and biſmutb. When {uc 
cobalts are uſed it is common to find at the botton 
of the crucible a liule button of metallic matter 
which is called regulus of cobalt. This regulus 1s: 
ſort of biſmuth, generally adulterated with a mi 
ture of, ferruginous and arſenical parts. 

The heavieſt and moſt fixed flowers of arſeni 
procured from cobalt, have likewiſe the proper 
of giving a blue colour to glaſs. But this coloul 


is faint: it is owing to a portion of the colouring 
| } „ 
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matter carried up along with the arſenic. Theſe 
lowers may be made an ingredient in the compoſi- 
tion of blue glaſs, not only becauſe. of the colour- 
ing principle they contain, but alſo becauſe they 
greatly promote fuſion ; arſenic being one of the 
moſt efficacious fluxes known. 

In ſhort all thoſe blue glaſſes, or ſmalts, con- 
tain a certain quantity of arſenic ; for a portion of 
this ſemi: metal always remains united with the fixed 


time, and in a very hot fire. The portion of ar- 
ſenic that is thus fixed vitrifies with the colouring 
matter, and enters into the compotition of the 
ſmalt. 

The blue glaſs made with the fix:d part of co- 
balt hath ſeveral names, according to the condition 


imperfect degree of fuſion only it is called Zaffre. 
It takes the name of Smalt when perfectly vitrified: 
and this again being pulverized is called powder 
blue; or, if finely levigated, blue enamel ; becauſe 
it is uſed in enamelling, as well as in painting 
ora carthen ware and porcelain, is: 


glass = 

= PROCESS I. 
malt ö | 

* Tao ſeparate Arſenic from Sulphur, 
Ee c | 


OWDER the yellow or red arſenic which you 
JLLOM intend to ſeparate from its ſulphur, Moiſten 
alte chis powder with a fixed alkali reſolved into a li- 
15 Þ4 quor. Dry the mixture gently 3 Put it into a very 
mug ul glaſs cucurbit, and fit on a blind-head. Ser 
this cucurbit in a ſand bath; warm the veſi:ls 


gently, and increaſe the fire by degrees, till you 


ſenuc 


v7 perceive that no more arſenic ſublimes. The ar- 
0 4 ſenic, which before was yellow or red, riſes into 
14 the head partly in white flowers; and partly in a 


5 8 compact, 


matter of the cobalt, though roaſted for a long 


in which it is. When it hath undergone the firſt 


* 
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compact, white, ſemi-tranſparent matter, which 


Jooks-as if it were vitrified. The ſulphur combig. Fit 
ed with the fixed alkali remains at the bottom ge ly gr 
the cucurbit. . Whe 
more 
OBSERVATIONS. fame 
| % : ar 
A fixed alkali hath more affinity than any me 1 0 
tallic ſubſtance with ſulphur: fo that it is not ſyr- {WW till r 
priſing ſulphur ſhould be ſeparated from arſenic byiſfſcolor 
us interpoſition. Yet there is an inconvenience z be g 
tends the ufe of it: for it hath a great affinity with black 
the arſenic allo, and fo always retains ſome pan Pu 
thereof, which continues fixed with it. For the tt on 
Teaſon care ſhould be to taken not to mix, with ſul-WMit in 
Phurated arſenic, a greater quantity of alkali than ach 
is neceſſary to abſorb the ſulphur it contains, No- Woperz 
thing however, but experience and repeated trials than 
can teach us the exact quantity of alkali that ought ¶rſen 
to be employed; becauſe the quantity of ſulphur che h 
that may be contained -in yellow or red arſenic i ¶eyſt: 
indefinite. | ind | 
The veſſel ought to be tall, that the upper part prom 
of the head, where the arſenical particles condenſe, ¶ Hd y 
may be the · leſs expoſed to heat. Towards the end each 
of the operation the fire muſt be ſtrongly excited, ¶ſen 
ſo as to make the ſand red-hot ; becauſe the laſt Mr cir 
portion of arſenic that riſe are ſtrongly retained by {WOudlic 
the fixed alkali, 3 
Arſenic that is grey or blackiſh may be-depurat-ſ| On 
ed and whitened by the ſame means; becauſe a fi · Nur 
ed alkali abſorbs the phlogiſton likewife with great yinity 
avidity. Mercury, as well as a fixed alkali, 1s an ly 
excellent additament for ſeparating arſenic from Wath 
ſulphur. If you will uſe it for that purpoſe, reduc re. 
the ſulphurated arſenic to a very fine powder, . dle 
rubbing it a long time in a glaſs mortar; when pet t 
is well pulverized, let a few drops of 'mercury fil * 


upon it, by ſqucezing it through chamoy, apd 
| Continue 
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+ cootioue the trituration. The yellow or red colour 
on. or the arſenic will inſenſibly change, and gradual- 
of grow darker as the mercury incorporates with ir, 


When: the mercury is perfectly killed, add a linle 5 
nore of it than you did the firſt time, and in the 

ame manner: continue to triturate till it diſap- 

pear; and thus go on adding more and more till 

he mercury you add remain quick, and you can 

til ao more of it. Neither the red nor the yellow 

colour will then appear, in the mixture: which will 
be grey, if” it contain but a little ſulphur, and 
black, if a great deal. 1 
Put this mixture into a very tall glaſs cucurbit; 
it on a blind head; ſet it in a ſand - bath, and bury 


ſul. i in the fand as far as the contained mixture 
han reaches. Heat the veſſels, and, during the whole 
No- Noperation, keep up a degree of fire a little weaker. 
rials than that required for ſubliming cinabar, White 
icht rſenical flowers will adhere to the upper part of 
bur he head, amongſt which will be ſome beautiful 


cryſtals of arſenic z and underneath them you will 
ind ſome cinabar ſublimed, but not entirely free 


pat rom arſenic. If you defire to have your cinabar 
enſe, ¶ ad your arſenic purer, and more unmixed with 
end {ſeach other, ſeparate the upper ſublimate, which is 
ited, prienica), from the lower, which confi ſts chiefly 
laſt f cinabar. Powder each of them coarſely, and 


udlime them ſeparately each in a different cueur- 
it, | 

On this occaſion the mercury ſeparates the ſul- 
pbur from the arſenic, becauſe it hath a greater af- 
ity than ar ſenic with that mineral. It is not the 
is an aly metallic ſubſtance of this character: for, as 
ath been ſhewn, there are ſeveral others that have 
greater affinity than mercury with ſulphur, being 
dle to decompoſe cinabar by their interpoſition. 
cn et thoſe metallic ſubſtances muſt not be ſubſtitut- 


y fal for mercury in the preſent operation: becauſe 
andere is none. of them but hath at the ſame time a 
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very great affinity with arſenic, or even as ſtrong 
an one as they have with fulphur ; whereas mercy. 
ry will by no means unite with arſenic. 

This method of ſeparating arſenic from ſuphur 
| hath two advantages over that in which a fixed al- 
kali is the medium. The firſt. is, that by this 
means all the arſenic contained in the mixture is 
extracted out of it; and the ſecond, that, as mer - 
cury doth not abſorb arſenic, we are not put to the 
trouble of groping out, as it were by trials the 
quantity neceſſary to be added; and that, though 
more be added than is neceſſary to abſorb all the 
ſulphur, is will be of no prejudice to the operation. 
But then it is attended with the inconvenience of 
being much more tedious and more laborious than 
the other, For, in the firſt place, it requires pre- 
viouſly a very tireſome trituration, in order to pro- 
cure an union between the ſulphur and the mer- 
cury, and ſo to form an æthiops; without which 


the mercury and the ſulphurated arſenic will ſub- * 
lime ſeparately, ſo that no decompoſition will be ef -· © 
feed. Secondly, though the mercury be fuffi- * 
ciently united with ſulphur of the arſenic by the 1 
long trituration that precedes the ſublimation, this B 
doth not prevent, as we took notice above the ſub- ; 
limed arſenic and cinabar from being in ſome : F 
meaſure blended together ; ſo that each requires 4 
a ſecond ſeparate ſublimation to render it very N 
r . 8 
Theſe inconveniences cauſe a fixed alkali to be] 
uſed preferably to mercury ; the loſs of a ſmall _ 
quantity of the arſenic, which remains united with V 
the alkali, being little regarded; as that metallic calx 
ſubſtance is neither ſcarce nor precious © WS a 
+ When arſenic is united with a great quantity of m 
ſulphur, it may be freed from a part thereof with- the, 
out the intervention of any third body: it is ſuffi· 5 1 
cient for the porpoſe to ſublime it with à very gen- ng 


tle fire, enereaſed by inſenſible degrees. The moſt 
. 5 ſulphureous 
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uulphureous part aſcends firſt; what riſes after 3 
wards is more arſenical and leſs ſulphureous; and 


the laſt flowers of all are pure arſenic, or at leaſt 
nearly 195 8 a 
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if give, drſenie, the Metalline Form. | Kelle of 
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Taxi tuo parts af white auflage ip fine pow-- - 
der, one part of the black flux, half a pact 

of borax, and as much clean iron filings. Rub 

the whole togther, 1 in order to mix them thorough- 

y. Put this mixture into a good crucible, and o- 

er it put ſea- ſalt three fingers thick, Cover the. | 

crucible; ſet it in a melting furnace, and begin with . \ 

a gentle fire to heat the crucible equally,  * 
When arſenical vapours begin to aſcend r from the 

crucible, raiſe the fire immediately ſo, as to melt the 

mixture. Examine whether or no the matter be. 

horoughly. melted, by introduciag an iron wire in- 

o the,.crucible; and if the fuſion be perfect take 

the crucible out of the furnace, Let it cool ; break | 

it; and you will find in it a regulus of a datt and- 

Ivid $14 colour, very brittle, rl. Rad. 

but rache friable. e 5 
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) be OBSERVATIONS. 

mall 

vith | White arſoic is, as lath been Gia: a metallic 
allic calx ;. and conſequently wants no more, in 5 to 


is acquiring the metalline properties, han to be. 


7 of WW combined with the phlogiſton: this, is e 8 
ith- be operation before us. x las 
uff. . The iron added doth. not ſerve here, 135 in ma- 
gen- king the regulus of antimony, to precipitate. the: 


gulus of arſenie, by ſeparating RUMOR 8 
8 3 ſubſtanes i 
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ſubſtance with which it was united; on this occafi- 
on it does nothing” but join the regulus of arſenic, 
to which it gives ſolidity and conſiſtence. This is 
the only reaſon of it being made an ingredient in 
the mixture ; as the regulus of arſenic, without it 
would have ſuch a tender conſiſtence, that it could 
ſearce be handled without falling aſunder into lit- 
tle bus, The iron procures a further advantage 
ia this proceſs; which is, that it prevents a great 
quantity of arſenic from being loſt in vapours: for 
the arſenic, with which it combines, is reſtrained, 
and, in fome meaſure, fixed by it. | 

Copper may be ſubſtituted for iron, and pro- 
cures the ſame advantages. 

It is very neceſſary to remove the crucible from 
the fire as ſoon as the matter is melted, and indeed 
to cool it as expeditiouſly as poſſible, to prevent the 
arſenic from flying off in vapours : fox, when once 
the regulus is formed, the proportion of arſenic, 
with reſpect to that of the metal mixed with it, is 
continually leſſening while it ſtays in the fire; ſo 
that, after ſome time, there will be left in the cru- 
cible, not a regulus of arſenic, but only iron or 
copper, alloyed with a little arſenic. On this oc- 
caſion the copper turns white, and aſſumes the co- 
- Jour of filver ; but it ſoon tarniſhes in the air. 

It is eaſy to perceive, by what hath been ſaid, 
that the regulus of arſenic made according to this 
proceſs is never pure, but contains always a conſi- 
derable quantity of iron or copper, whatever pre- 
cautions be uſed: but it is difficult to avoid this in- 
convenience, for the reaſons above aſſigned ; and if 
we attempt to fuſe arſenic alone, with reducing 
' Huxes, the greateſt part thereof is diflipated in va- 
pours, long before the very flux begins to melt: 
and that part of it, which is found metallized, is not 
collected in one maſs at the bottom of the cruc!- 
Ble, as in other metallic reductions; but in {mall 
_. pariicles, diſperſed and mixed among the 1 

| | . : 
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ſhere are nevertheleſs ſeveral expedients for obs 


nining a regulus of avſenic abſolutely pure, and , 
walloyed with any metallic ſubſtance. 


Firſt: into a little low cucurbit, covered with a 
vind head, put regulus of arſenic made with iron 
copper ;: fer this cueurbit in a ſand · bath; — 
i till the ſand begins to grow red; and yon will ſee 
park of the — ſublime into che head, ſtill re- 
aining its metallic ſplendour. 'The portion of re- 


pulus thus ſublimed pure arſenic, or at leaft con- 


uins but a very ſmall portion of the adventitious 
metal, which may have been carried up with it. 
What is left in the bottom of the eucurbit is the 
netal that was | ith. ſtill containing. x litile arſe- 
wc, which continues obſtinately fixed with it, and 
which the violence of fire is unable to force away 
fom it in cloſe veſſels. - 

Secondly : mix your arſenic'in equal parts with 
be black flux; put the mixture into ſuch a eu- 


turbit as that laſt mentioned; ; and apply to it the 


frongeft degree of heat that can be procured by a 
and-bath ; arfenical flowers, of a_blackiſh 
bur, will firſt ſublime into the head, and after them 
: regulus of arſenic of a white metalline colour, 
yhich is pretty gloſſy, but tarniſhes very ſoon in the 
ar, 'This regulus hath no folidity; þ it is exceed - 
og friable; but it is pure. 

Thirdly : I have alſo made a regulus of pure 
irſenic by another method, which produces 4 much 


CO. 


greater quantity thereof, with a much ſmaller de- 


ree of heat. For this purpoſe I powder che arſe · 
nie, and mix it with any fat oil; ſo that the mixture 
may be like a liquid vaſte : this paſte I put into & 
little phial of thin glaſs, like one of thoſe uſed by 


wothecaries ; I ſet this phial in a ſand-bath, and 


gradually heat it, till the bottom of the pot contain» 
Ing the ſand begin to be red. Part of the oil firſt 
tiles out of the phial in vapours, which muſt be 
ſuffered to "_— off. After this the upper part 85 


— 


* glittering metallic cruſt, which makes it look like 3 
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2 ELEMENTS OF THE | 
tue phial is gradualy lined, on the inſide, with'y 


quick- ſilvered glaſs. This cruſt is the regulus of. 
arſenic. When it begins to ſublime, the mouth of 
the phial muſt be ſlightly ſtopped with a bit of pa. 
per, and the heat increaſed-a little, till you ſee 
that nothing more riſes. Cit os Ol 
If you break the battle after the operation, you 
will find its upper part: cruſted over with a coat of 
regulus, thicker or thinner in proportion to the 
quantity of ar᷑ſenic employed. The regulvs is ig 
a maſs, of a beautiful brilliant colour, which to me 
ſeems to ſtand the air better than that of any regu- 
lus made by other methods; probably becauſe of 
the great quantity. of fat matter with which it is 
united, and by which it is defended... [ 
This regulus of arſenic is abſolutely. pure, and 
a much greater quantity thereof is obtained, by this 
method, than by treating it wich the black flux; 
becauſe the arſenic is much ſooner and more eaſily 
combined with the inflammable matter: and hence 
it comes to paſs that part of the arſenic doth not 
riſe at firſt in grey flowers, as in operating with the 
black flux. Moreover, by our proceſs, all the ar- 
ſenic is ſublimed in regulus: whereas, when the 
black flux is employed, a pretty conſiderable part 
of the arſenic unites with the alkaline part of the. 
flux, and remains fixed therewith. . In our opera- 
tion there is nothing left at the bottom of the phi- 
al, except an oily, light, but very fixed coal. 
. Regulus of arſenic, in whatever manner made, 
may be eaſily reduced into white, cryſtalline arſe- 
nic, by the means of a fixed alkali, or of mercury, 
applied in the ſame manner as for ſeparating at- 
ſenic from ſulphur. 
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PROCESS IV. 


V qiſtill the Nitrous Acid by the interpoſition 'of Ar 
| fenic. Blue Aqua Fortis. A new Neutral Salt 
of Arſenic. | | BEAN; 
Ulverize finely any quantity you pleaſe of re- 
fined falt-petre, Mix it accurately with an 


ug qual weight of white cryſtalline arſenic, well pul- 
"WM rerized, or elſe with very white and very fine 
1 flowers of arfenic, Put this mixture into a glaſs 
43 retort, leaving one half of it empty. Set your re- 


ort in a reverberating furnace; apply a receiver 
having a ſmall hole drilled in it, and containing a 


ne 7 ® K 0 ' 

by little filtered Tain-water; lute the receiver to the 
vort with ſtiff lute, Begin wich putting two or 
fily three ſmall live coals in the aſh-hole of the furnace, 


and replace them with others when they are ready 
o go out. Go on thus warming your veſſels by 
nſenfible degrees, and put no coals in the fire - place, 
ill the retort. begin to be very warm. You will 
bon ſee the receiver filled with vapours of a dark- 
red, inclining. to a ruſſet colour. With a bit of 
the e ſtop. the little hole of the receiver. The va- 
yours will be condenſed in the water of this veſſel, 
ad give it a very fine blue colour, that will grow 
deeper and deeper as the diſtillation advances, If 
four ſalt-petre was not very dry, ſome drops of 
ade . 8 85 | 
cid will alſo come over, and falling from the noſe 
df the retort mix with the water in the receiver. 
Continue your diſtillation, increaſing the fire little 
by little as it advances, but exceeding. ſlowly, till 
jou ſee that when the retort is red- hot nothing 
more comes off; and then let your veſſels cool. 
When the veſſels are cold, unlute the receiver, 
and, as expeditioufly as you can, pour the blue a- 
ſua fortis it contains in a cryftal bottle; which — 
2 | | mu 
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_ - muſt ſeal hermetically, becauſe this colour diſip- 
pears in a ffiort time when the liquor takes air. 
You will find in the retort a white ſaline mafe 
moulded in its bottom, and ſome flowers of arſenic 

ſublimed to its upper cavity, and into its neck, 

Pulverize the ſaline maſs, and diffolve it in warm 
water, Filter the ſolution, in order to ſeparate 
ſome arſenical parts that will be left on the filter, 
Let the filtered liquor evaporate of itſelf in the o- 
pen air; when it is ſufficiently evaporated, cryſtals 
will ſhoot in it repreſenting quadrangular priſms, 
terminated at each extremity by pyramids, that-are 
alſo quadrangular. Theſe cryſtals will be in con 
fuſed heaps at the bottom of the veſſel: over them 
will be other cryſtals in the form of needles; a fa 
line vegetation creeping, along the {ſides of the veſs 
ſel ; and the ſurface of the liquor will be obſcured 
by a thin duſty pellicle. | | 


OBSERVATIONS. 


Arſenic, as we took notice in our elements. of 
the Theory, befides the properties it hath in com- 
mon with metallic ſubſtances, poſſeſſes others allo 
in common with ſaline ſubſtances. One of the moſt 
remarkable among the latter is that of decompol- 
ing nitre ; of expelling the acid of that ſalt from 
its alkaline baſis, aſſuming, its place, and forming 
with that alkali a neutral falt, which is very ſolu- 
ble in water, and ſhoots into regular cryſtals. 
To enquire into what paſſes in the decompoſiti- 
on of nitre by arſenic, and into the new ſalt reſult- 
ing from thence, was the deſign of the firſt me- 
moir given in by me to the Academy of Sciences 
on this ſubject, and from that the preſent procels i 
copied, Though the whole quantity of arſenic 
preſcribed in the proceſs doth not enter into the 
compoſition of the new neutral ſalt, ſeeing ſome of 
it ſublimes in flowers, that quantity muſt not there- 


fore 


4 
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{re be thought too great; for we ſee, on the o- 
ther hand, that part ofthe nitre, is not decompoſ- 
ed, The needle: Bike ſalt is no other chan nitre {6 
hath not ſuffered any decompoſition, and actually 
deflagrates on live coals like common nitre. 
T he ; precaution of putting ſome water in the re- 
river is abſolutely neceſſary, to condenſe the ni- 
nous vapours chat riſe in the diſtillation for t 
ze ſo elaſtic, ſo volatile, ſo dephlegwated, that a 
ery ſmall part of chem Wil otherwiſe be condenfet 
into a liquor, while the reſt will remain in the form 
of vapours, to which vent muſt be given through 
the ſmall hole in the receiver, as without that they 
wil burſt the veſſels with impetuoſity: and conſe- 
quently ſcarce any acid will be obtained; eſpecially 
if the nitre employed be very dry, as it muff b be to 
de reducible into a fine powder. 
The blue colour communicated by the nitrous 
aid to the water is very remarkable. The cauſe 
that produces this colour is not yet known. 
Though the acid is, on this occaſion, mortified 
a great quantity of water, yet, when it riſes out 
f the retort, it is ſo concentrated as to form, even 
nich that water, if too much be not put in, a moſt 
Ktive and even ſmoaking aqua fortis. 
[t is neceflary in this operation, and more ſo than 
n any other, to warm the veſſels gradually, and to 
proceed exceeding flowly ; otherwiſe the artiſt runs 
he riſque of ſeeing his veſſels burſt to pieces with vi- 
lence, and with-great danger to his perſon: for arſe- 
nie acts on nitre with incredible vivacity; in ſo much 
bat, if a mixture of nitre and arſenic be heated to 
certain degree, the nitre is decompoſed almoſt as 
apidly, and with as great an exploſion, as when it 
made to fulminate with an inflammable matter. 
In ſhort, the appearances are ſuch, that one would 
e almoſt induced to think the nitre really takes 
re on this occaſion ; though it be only decompoſ- 
"uſt as it ãs ty.the vitriolic acid, Th 
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the better to mix the whole together. Then incre 
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The ſolution of the caput mortuum of this diſtil 
lation contains, at the fame time, ſeveral forts © 
ſalts: to wit, 1. the neutral ſalt of arſenic, form 
ed by the union of the arſenic with the baſis o 
the nitre; this ſhoots into the priſmatic cryſtals a 
bove mentioned : 2. ſame nitre that hath nat bee 


decompoſed ; this forms the needles and part of thi q 
vegetations ; 3. a ſmall portion of arſenic, that i dt 
known to be ſoluble in water, this forms the thir 2 
dark pelicle that covers the ſurface of the lique ery! 
when it begins to evaporate, „ 
For the properties of this new neutral falt of ar alt 
ſcnic you may conſult what we have ſaid thereupon .;. 
in our Elements of the Theory, and in the memoir tles 
of the academy of ſciences, T 
. T:... man 
8 i LE and 
PROCESS V. ſalt, 
To alkalizate Nitre by Arſenic ge 
ELT in a crucible the nitre you intend to al r-cf, 
1 kalizate, When it is melted, and moderate muſ 
ly red, project upon it two or three pinches of pull enab 
veriſed arſenic. A conſiderable efferveſcence an admi 
ebullition will immediately be produced in the cru But, 
cihle, attended with a noiſe like thrat which nit rea; 
makes, when it detonates with an inflammable mat eruci 
ter. At the ſame time a thick ſmoke will 1119 heat, 
which at firſt will ſmell like garlic, the odour peculli the } 
liar to arſenic; it will alſoſmell afterwards like ſpi vivac 
Tit of nitre. When the efferveſcence in the crueij of th 
ble is over, throw again upon the nitre as mucll acceſ 
pulverized arſenic as you did the. firſt time; aug arſen 


all the ſame phenomena will be repeated. Cont 
nue thus throwing in arſenic in {mall parcels, d 
it produce no more efferveſcence ; taking care 
ſtir the matter at every projection with an iron wi 


"your fire, and melt what remains. Keep it ih. 
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in fuſion for a quarter of an hour, and then take 
the crucible out of the fire. It WA contain a nitre 
ee by arſenic. 25 wi „ 
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This operation, as well as the preceding one, (is 
z decompoſition of nitre by arſenic; yet the reſult 
; very different: for, inſtead of a Alt capable of 
cryſtalliziog, and diſcovering no tolthns either of ak 
cl or alkali, we obtain, on this occaſion, . only a 1 
llt that runs into a liquor by the moiſture of the 1 
ir, doth not cryſtallize” and hath' al "the! proper- — 

ties of an alkalbu. 9 
Theſe differences ariſe r From the different S 
manner in which the decompoſition. of the nitre, © 
and the union of the arſenic with the baſis of that 
alt, is brought about. When the nitrous acid is 
diſtilled by the interpoſition df arſenic, with a view 
to obtain the arſenical ſalt the operation muſt be 
performed in cloſe veſſels ; no greater degree of heat 


o al 


rate ut be applied to the mixture than is neceſſary for 

pul enabling the arſenic to act; and that heat muſt be 
anq; adaniniſtered very ſlowly and by inſenſible degrees, _ 
cruz But, when the buſineſs is to alkalizate nitre by the 
aur means of arſenic, the operation is performed in a 

mat 


crucible, in a naked fire, with a ſtrong degree of 
beat, and that faddenly applied. The violence of 
the heat, the ſuddeneſs with which it is applied, the 
mvacity - wherewith the arſenic unites with the baſis . 
of the nitre ; and, ſtill more than all theſe, the free 
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much acceſs of the air, occaſion the ' greateſt part of the 
; an arſenic, which at firſt combines with the "oo of 
4 the nitre, after having expelled its acid, to be 
18, 


preſently carried off and diffipated" in 8 | 
and conſequently the baſis” of the nitre, not be- 
ing ſufficientiy ſaturated, diſcovers It's alkaline FH 
froperties. * * 
| fay the concurrence of the air contributes, Ail 
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219 ELEMENTS OF THE © 
4 more than all the reſt, to ſeparate the arſenic f:0,,M 
| the alkaline baſis of the nitre ; experience having 
taught me that the neutral ſalt of arſenic is no: (Ml 

be alkalizated by the moſt violent force of heat, af 
long as it continues in cloſe veſſols, and the exter 
nal air hath no communication with it.; -but that 
ſome of the arſenic contained in that {alt is diſſipat 

; ed, by expoſing it to a ſtrong heat in open veſſels, 
The tumult and efferveſcence that ariſe, whe 
arfenic is projected on nitre fuſed-in a crucible, are 

fo conſiderable, and ſo nearly reſemble the detona- 
tion of nitre with an inflammable matter, that we 

| ſhould be tempted to think, if we truſted appear- 
ances only, that arſenic furniſhes a combuſtible 
matter, and that the alkalization of the nitre is ef 
fected, on this occaſion, in the fame manner as 
when it is fixed by charcoal: but, by examining 
| attentively what paſſes, we eaſily diſcover that there 
is no ivflammation at all, and that the nitre is alka 

| lizated in the manner and by the means above point 


ed out . 
3 The firſt vapours that riſe, when arſenic is pro 
jected on nitre, are purely arſenical; and, if an 


cold body be put in their way, they adhere to it in 
the form of flowers. Theſe vapours are actual 
particles of arſenic, carried up by the heat before 
they could come to act on the nitre; but they are 
ſoon after mixed with nitrous vapours, conſiſting 
of the acid of the nitre, which the arſenic ex 
pels from its baſis as faſt as it comes to act o 
that ſalt. 
The nearer you come to the end of the operati 
on, the more does the matter in the crucible loſe 
of it's fluidity, though an equal fire be conſtant! 
kept up in the furnace. At laſt it becomes quits 
like a paſte, and the fire muſt be made much ſtrong 
er to put it again in fuſion, The reaſon of this “ 
that nitre when alkalizated is much leſs fuſible = 
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when it is not ſo, The caſe is the ſame when this 
ſalt is alkalizated by deflagration. 10 . 

Though the nitre, when alkalizated, makes no 

nore efferveſcence with arſenic, and though, when 
kept in fuſion, it emits no more arſenical vapours, 
u doth not thence follow that it is a pure alkali, 
ind that it contains no arſenic-: ir ſtill contains a 
urge quantity thereof, but ſo ſtrongly united that 
the force of fire is not able to ſeparate them; which 
hath led ſome authors to give this ſalt the title of 
fixed arſenic. 
The exiſtence of. arſenic in this ſame compound 
x eaſily. diſcovered, by. fuſing it with a metallic ſub- 
ſtances, on which it . the ſame effects as 
xſcnic,. 

With ſolutions of metals in the acids, it alſo pre- 
ſents almoſt the ſame phenomena as the neutral ſalt 
of arſenic. Particularly it precipitates filver diffoly- 
ed by the nitrous acid in a red powder, as that ſalt 
does; and the differences obſerved between the 
precipitations made by our new neutral ſalt of ar- 
knic, and thoſo made by nitre alkalizated with arſe- 
nie, can be attributed only to the alkaline quality of 
the latter, See the Memoirs of the Academy for 
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PROCESS 1. 


T expreſs and depurate the juice of a Plant, contai 
ing its Eſſential Salt. The Cry/lallization of that 

 _— . 
DEfore ſun- riſe, gather a good quantity of the 
plant from which you deſign to expreſs the 
juice, in order to obtain its ſalt. Waſh it well in 
running water, to clear it of earth, inſects, and 
other adventitious matters. Bruiſe-it in a marble 
mortar ; put it into a bag of new, ſtrong, thick 
linen cloth, tye the bag tight, and commit it to 
preis. By preſſing it ſtrongly you will ſqueeze out 
a great qu intity of green, thick juice, which vil 
have the ſane taſte as the plant. Dilute this Juice 
with fix timhs as much pure rain - water, and filte 
3. ; 11 
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u repeatedly through a woolen bag, till it paſs clear 
ind limpid. Evaporate the filtered juice with a 

gentle heat, till it be almoſt as thick as before it 

yas mixed with water. Put this inſpiſſated juice. 
into a jar, or other veſſel of earth or glaſs; on its 
ſurface pour olive oil to the depth of a line, and 

ſet it in a cellar, Seven or eight months after this, 
poor off gently. the liquor contained in the veilel, 
the inſide of which you will find covered with a. 
oyſtallized ſalt. Separate the cryſtals gently ; waſk 
hem quickly with a little fair cold water, and dry- 
them : this is the eſſential ſalt of the plant. 


GBSEKV-A-TIONS 


Every plant is not equilly diſpoſed to yield its“ 
eſſential falt, by the method here propoſed. Surcu-- 
lent vegetables only, whoſe juices are aqueous and- 
not too viſcous, are fit for this purpoſe. Such for. 
ample as ſorrel, . brook-lime, ſuccory, fumitory- 

water-crefles, plantain, &*.. An eſſential ſalt can - 

not be procured. from thoſe that yield thick, vii- 

ad, mucilaginous juices, . ſuch as the ſeeds of flea- 
vort; unleſs their juices be previouſly attenuated by 

fermentation, and that viſcoſity deſtroyed which. ob- 
ſtructs the cryſtallization of this ſalt. 

Nor can the. eſſential ſalt be obtained in any. 
quantity from vegetable matters abounding in oll. 
Moſt kernels and ſeeds are of this ſort: they all- 
* the contain a great quantity of fat oil, which ſo entan- 
s the les and clogs this ſalt, that the particles thereo& 
cannot ſhoot away from the. tenacious juices into 
and cryſtals, 7 5 
The ſame is to be ſaid of dry aromatie plants: 
thick becauſe they contain much eſſential oil, or refinous - 
t to matters that produce the ſame effect. It is true 
e ou he eſſential ſalt itſelf contains a certain portion of 
1 wil oil; for it is no other than the acid af the plant 
juicq incorporated and . with part of its oil and 

| Fol ot 
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of its earth; but then the oil muſt not be in too ia ſ 
great a quantity; becauſe it ſheaths the acid, ren. Will this 
ders it clammy, as it were, and hinders it from ex. Wl hoc 
tricating itſelf, ſo as to be able to exert its qualities Wl {eve 
and appear in the form of ſalt. | | ing 
The plants, from which you intend to extract vape 
- this ſalt, ſhould be gathered in the morning before de] 
fun-riſe; becauſe they are then moſt ſucculent, WM heat 
Not being yet dried up or withered by the heat of fern 
the ſun. T 
The juice of plants obtained by exprefion is ve- WM nc 


ry thick; becauſe it contains many particles of the the 


bruiſed plant, that are unavoidably ſqueezed out a- tion 
long with it. In order to clear it of thele ſuper- 1 
fluous parts, it is proper to filter it; but as that ed v 
would be difficult, on account of the thickneſs of th 
the juice, ii muſt be thinned, by diluting it with a 7 
quantity of water, ſufficient to give it the requiſite WM tion 
degree of fluidity, | | latil: 
Inſtead of thus diluting the expreſſed juice, the ther 
plant may be ground with water, before it is put ¶ are 
into the preſs': it will by this means furniſh a more WM natr 
fluid juice, that will eaſily paſs through the filter, WM plan 
This method may be employed with ſucceſs on dry WM hav: 
plants, or ſuch as are not very ſucculent, For very 
this operation rain-water is to be perferred to any Ml ry «x 
other; becauſe it is the pureſt : for all waters that 
have run ſome time through the earth, or on its 
ſurface, are to be ſuſpected of containing ſome ſa- 
line or ſelenitic matter, which would mix with and 
deprave the eſſential ſalt. | 
The juice of the plant, when dilated with the 
quantity of water ſufficient to facilitate its filtra- 
tion, is to'+ aqueous to let the ſalt it contains unite 
into cryſtals: it muſt therefore be evaporated, til 
It hath recovered a ſomewhat thicker conſiſtence. 
The heat applied for that purpoſe muſt be gentle; 
Teſt the acid and oily parts, that are to form the falt, 
be ſpoiled Or diſhpated, as they are not very faxed, 
: 3 
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ja ſummer, the heat of the ſun is ſufficient to effect 
this evaporation : but if you make uſe of this me- 
mod, the juice to be evaporated muſt be put into 
ſeveral broad flat pans ; that, a larger ſurface be- 
ing expoſed to the action of the air and ſun, the e- 
yaporation may be the ſooner completed: for if 
the juice ſhould continue too long in the degree of 
heat requiſite for its evaporation, it might begin to 
ferment : whieh would be very detrimental, 

The oil poured on the liquor prevents its fer- 
menting, putrefying, or growing mouldy, during 
the long ſpace of time required for the cryſtalliza- 
tion of the eflential ſalt. | "h 

Theſe ſalts are excellent medicines, being endu- 
ed with the ſame virtues as the plants from which 
they were obtained, | OS | 

hey cannot be procured from plants by diſtilla- 
tion, though they conſiſt in a great meaſure of vo- 
latile principles: nor are they obtainable by any o- 
ther proceſs that requires much heat; becauſe they 
are eaſily decompoſed, and the fire changes their 
ore Wl natures entirely. The oily acids extracted from 
ter. plants by diſtillation do not cryſtallize, avd always 


dry have an empyreumatic acrimony, that makes them 
For very different from che eſſential ſalts, which are ve- 
any ry mild and ſaponaceous. on 
that Fe | | 


PROCESS I. 


To draw the Oils out of Kernels, Seeds, and Fruits, by 
Expreſſion. 


Ound in a marble mortar, or prind in a mill, 
the kernels, ſeeds, or fruits, out of which 


-NCc. By Jou intend to expreſs the oil. It your matters be 
we ; WW meagre, and grind to meal, ſuſpend that meal in 
falt, BF the ficam of boiling water, in order to moiſten it a 
ved. litle, and then dry it. Ky: 


Tye 
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Tye up your matter thus prepared in a new, 
ſtrong, thick, canvaſs. bag, and put it into a preſs, i 
between two iron plates previouſly. heated in boil- 
ing water.: ſqueeze it ſtrongly, and you will fe. 
the oil run in ſtreams into the receiving veſſel. 


O.B SERVA T. ION. S. 


The fat oil of. plants is particularly found im: 
| kernels, ſeeds, and ſome fruits; ſome kernels con- 
tain ſuch a vaſt quantity thereof, that, . on being, 
very flightly bruiſed in a mortar, they diſcharge it 
in great abundance, Sweet and bitter. almonds, . 
walnuts, and lint-feed, are all of this kind; and 
require no other management, but to be.pounded. 
and preſſed, to make them yield a great deal of oil. 
But there are others more meagre, that being 
ground -produce-an almoſt dry. flower, In order. 
to Facilitate the expreſſion of the oil out of ſuch, 
they muſt be expoſed, when ground, to the ſteam. 
of boiling. water. For this purpoſe, the meal may 
be put into a fine ſieve, and that ſuſpended over a. 
pan half-full of water kept boiling on the fire. The. 
aſcending vapours will moiſten the flower, render 
it more unctuous, and facilitate the expreſſion of. 
the oil. a ; 
It is proper to dry it a little before it be put into 
the preſs, that it may yield as little water as poſſi- 
ble along with the oil. Nevertheleſs, ſo much 
water happens now and then to be left in it, that 
ſome is expreſſed together with the oil: but as oil 
and water do not incorporate, they are eaſily ſepa- 


— 


rated after the operation is finiſhed. 5 


Ihe extraction of the oil is alſo greatly facilitat · ¶ that 
ed by heating the plates, between which the olea- I tigat 
ginous matters are ſqueezed: but they mult not brit 
be made too hot, if you mean to have a very mild It 
oil, deſigned either for aliment or for medicine ; ¶ the 


ſuch as the oil of olives, and that of {weet almonds. ¶ nev. 
0 NM For that 
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For this reaſon the plates muſt be warmed in boil- 
ing water only: if you heat them to a greater de- 
gree, you run the riſque of giving an acrimony to 
the oils you expreſs. But, when theſe oils are in- 


tended for other uſes, the plates may be made 


hotter, becauſe their heat increaſes the yield of 
oil. | * 

It is remarkable that all the oils obtained by ex- 
preflionp with the precautions above recommended, 
are conſtantly very mild; even though the matters 
from which they are extracted be in themſelves ve- 
ry acrid. Muſtard-ſeed, which is ſo acrid that it 
is even cauſtic, yields, by expreſſion, an oil as 
mild as that of ſweet almends. But then the ker- 
nels, ſeeds, and fruits, from which the oils are ex- 
tracted, muſt not be old ;. becauſe theſe oils, which 
are perfectly mild when freſh and new, become 
intolerably acrid when they grow old, and acquire 


this acrimony even in the fruit itſelf; for it is ob- 
ſerved that theſe fruits turn rancid as they grow 


vid,  - | 
The fat oils obtained by expreſſion are uſed in 

medicine, both internally and externally, as leni- 

tires and emollients. Every body knows the great 


uſe of oil of ſweet almonds, in inflammatory diſ- 


tempers of the breaſt-and. inteſtines. But it muſt 
be carefully noted, that theſe oils can produce no 
good effects, unleſs they be freſh expreſſed, and 
trom fruits, kernels, or ſeeds that- have not been 
long kept: for they not only loſe. their lenient vir- 
tue by growing old; but they-even- acquire an op- 
polite quality, and contract ſuch a ſharp acrimony, 
that far from procuring any ſalutary relief or mi- 
ization to the inflamed parts, they are capable of 
ur itating and inflaming the ſound. 

It is therefore of the laſt importance to adminiſter 
them only hen they are quite freſh : they ought 
never to be above two or three days old. Thoſe 
mat are old are generally more. limpid. and tranſ- 

parent 
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Tye up your matter thus prepared in a new. 
| . . 7 , 3s | 

ſtrong, thick, canvaſs. bag, and put it into a preſs, ll 
between two iron plates previouſly. heated in boil- 
ing water.: ſqueeze it ſtrongly, and you will ſce. 

' _ the oil run in ſtreams into the receiving veſſel. | 


| ten 
_OBSER-V A T.I.O:N-S.. hot 

oil. 

The fat oil of. plants is particularly found im: I 

_ kernels, ſeeds, and ſome fruits; ſome kernels con- pre 
tain ſuch. a vaſt quantity thereof, that, on being, are 
very {lightly bruiſed in a mortar, they diſcharge it fro 
in great abundance, Sweet and. bitter. almonds, Wl r7 : 
walnuts, and lint-feed, are all of this kind; and is e 
require no other management, but to be pounded. mil 


and preſſed, to make them yield a great deal of oil. 
But there are others more meagre, that being 
ground produce an almoſt dry. flower. In order. 
to Facilitate the expreſſion of the oil out of ſuch, 
they muſt be expoſed, when ground, to the ſteam 


of boiling. water. For this purpoſe, the meal may ſerv 
be put into a fine ſieve, and that ſuſpended over a. eld. 
pan half- full of water kept boiling on the fire. The. 1 
aſcending vapours will moiſten the flower, render. ned 
it more unctuous, and facilitate the expreſſion of. I tives 
the oil. . Wile 
It is proper to dry it a little before it be put into IM temp 
the preſs; that it may yield as little water as poſli- I be c 
ble along with the. oil. Nevertheleſs, ſo much goo 
water happens now and then to be left in it, that I fron 
ſome is expreſſed together with the oil: but as oi long 
and water do not incorporate, they are eaſily ſepa- I tue 


rated after the operation is finiſhed. =_—_—_ _* 
The extraction of the oil is alſo greatly facilitat-' IM that 
ed by heating the plates, between which the olea- I tigat 
ginous matters are ſqueezed : but they mult not IF uri 
be made too hot, if you mean to have a very mild if 
oil, deſigned either for aliment or for medicine ; I the 


ſuch as the oil of olives, and that of {weet almonds. WM nev 
. N For that 


bo 
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por this reaſon · the plates muſt be warmed in boil- 
W ing water only: if you heat them to a greater de- 
gree, you run the riſque of giving an acrimony to 
the oils you expreſs. But, when theſe oils are in - 


hotter, becauſe their heat increaſes the yield of 
oil. Eh * | 

It is remarkable that all the oils obtained by ex- 
preſſion with the precautions above recommended, 
are conſtantly very mild; even though the matters 
from which they are extracted be in themſelves ve- 
ry acrid. Muſtard-ſeed, which is ſo acrid that it 
is even cauſtic, yields, by expreſſion, an oil as 
mild as that of ſweet almonds. But then the ker- 
nels, ſeeds, and fruits, from which the oils are exe 
tracted, muſt not be old ;. becauſe theſe oils, which 


...- | | 

The fat oils obtained by expreſſion are uſed in 
medicine, both internally and externally, as leni- 
tives and emollients, Every body knows the great 


tempers of the breaſt and · inteſtines. But it muſt 
de carefully noted, that theſe oils can produce na 
good effects, unleſs they be freſh expreſſed, and 
trom fruits, kernels, or ſeeds that. have not been 
long kept: for they not only loſe. their lenient vir- 
tue by growing old; but they-even- acquire an op- 
poſite quality, and contract ſuch a ſharp acrimony, 
that far from procuring any ſalutary relief or mi- 
ization to the inflamed parts, they are capable of 
ur itating and inflaming the ſound. 

It is therefore of the laſt importance to adminiſter 
them only hen they are quite freſh : they ought 
never to be above two or three days old. Thoſe 
mat are old are generally more limꝑid. and tranſ- 
parent 
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tended for other uſes, the plates may be made 


are perfectly mild when . freſh and new, become 
intolerably acrid when they.grow old, and acquire 
this acrimony even in the fruit itſelf ; for it is ob- 
ſerved that theſe fruits. turn rancid as they grow 


ule of oil.of ſweet almonds, in inflammatory diſ- 
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parent than the freſh, which look a little more 

cloudy. The beſt way to diſtinguiſh them is i» 
taſte them, and to try whether or no they leaye 
2 ſenſation of rancidity on the palate and in the 
hroat.. 


PROCESS I. 


To draw the Eſſential Oils of certain Fruits by 

WITS: Expreſſion. 
AKE the rind of a citron, lemon, orange, 
Bergamot-pear, or other fruit of that king; 
eut it in flices, and, doubling the ſlices, ſqueeze 
them between your fingers, over againſt a poliſhed: 
glaſs ſet upright, with its lower end in a veſſel of 
eartk or porcelain. Every time you ſqueeze the 
peel in a new ply, there will ſquirt out of it ſeveral 
fine jets of liquor, which, meeting with the ſurface 
of the glaſs, will be condenſed into drops, and 
trickle down: in ſmall ſtreams into the recipient. 
This liquor is the eſſential oil of the fruit. 


OBSERVATIONS. 


No fruits but thoſe of the kind above-mentioned 
will yield an eſſential oil by exprefion. The rind 
of the fruit is the reſervoir of this oil: it is con- 
tained in little veſicles, which may be ſeen by the 
naked eye, ſpread all over the ſurface of the peel, 
and which, burſting when the peel is ſqueezed, diſ- 
charge the oil in the form of very fine lender ſpouts. 
Every body knows that theſe little oily ſtreams 
inſtantly take fire, when ſpirted through the flame 
of a candle: the oil, in this caſe is entirely con- 
fumed. - | 

The eſſential oil, thus- obtained by expreſſion, 
hath a very ſweet and moſt agreeable. ſcent; It is in 
every reſpect the ſame as when it made a part 5 
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the fruit that yielded it; ſeeing it hath not under- 
gone the action of fire, Yet this method, how- 
ever good-it may be, can hardly be practiſed but 
in the countries where thoſe fruits are in great 
plenty; becauſe we cannot by this means obtain 
any thing near the quantity of oil they contain, 

This inconvenience may be remedied hy rubbing 
the rind, which contains the effential -oil, on the 
ſur face of a ſugar-loaf. The inequalities of that 
ſur face produce the effects of a raſp, by tearing all 
the oily veſicles. The oil, which iſſues in abun- 
dance, is, imbibed by the ſugar and moiſtens it- 
When the ſugar is ſufficiently impregnated there- 
with, it may be ſcraped off with a knife, and put 
into a well-ſtopped bottle. The ſugar does not al- 
ter the nature of the oil; which may be kept in 
this manner for years, and uſed, though combined 
with the ſugar, for almoſt all the ſame purpoſes as 
when in a fluid ſtate; that is, to aromatize the ſe- 
veral matters with which you incline to mix it. We 
owe theſe obſervations to M. Geoffroy. ; 

This experiment, in which the effential oil of a 
vegetable is obtained by expreſhon alone, and wich- 
out the aid of fire, proves that the oils of this kind 
exiſt naturally in vegetables; and that the oils. of 
the fame _ kind obtained by diſtillation, as ſhall be 
ſhewn in its place, are not the product of the fire. 


Efſential oils drawn by expreſſion do not very ſen- 


ably differ from thoſe precured by diſtillation, 
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Or THE SUBSTANCES OBTAINED. FROM Vece. 
TABLES. BY IRITURATION. 
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PROCESS I. 


To make the Extract? of a Plant by Trituraticn. 


BI IsE the vegetable ſubſtance of which you 
intend to make the extract; or, if it be hard 
and dry, grind it to a powder: put the matter thus 
prepared, together with ſeven or eight times as 
much rain-water, into an earthen veſſel; and in- 
to this veſſel-fit a churning ſtaff, ſo that it may be 
continually whirled round with a rotatory motion, 
by means of a cord, a wheel, and a winch. Ply 
this machine for ten or twelve hours; and then 
filter the liquor through two linen cloths ſpread 
on a hair ſieve. Let your filtered liquor ſtand quiet 
for twelve hours more: then pour it off by incl 
nation from the ſediment you will find at bottom; 
and filter it a ſecond time through a flannel bag, 
Pour freſh water, but in a ſmaller quantity, on 
the maſs left after trituration with the machine. 
Triturate it again for four or five hours, Treat the 
liquor of this ſecond triture juſt as you did that 
of the firſt, and mix them both together. Dil- 
tribute all the liquor you now have among a ful- 
ficient number of ſhallow earthen plates, and cya- 
porate it by a gentle warmth, ſuch as that of the 
ſun, or of a vapour-bath, to the conſiſtence of an 
extract, or even to dryneſs, as you think proper. 
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OBSERVATIONS. 


In trituration the water: takes up, not only the 
falts of plants, but alſo a pretty conſiderable quan- 
ty of their oily and earthy parts, which thoſe ſalts 
have rendered ſoluble therein, by communicating to 
them a ſponaceous and mucilaginous quality. Af- 
ter trituration therefore nothing remains but the 
groſſeſt particles of oil and earth. Hence it is evi- 
dent that the water, in which plants have been tri- 
turated, contains nearly the ſame principles as the. 
juices of thoſe plants drawn by expreſſion; and that 
it is alſo impregnated with their eſſential ſalts; ſo 
that, by evaporating it to a due confiſtence, we 
have a well made extract of the triturated plant, 

The Count de la Garaye, who hath long culti- 
vated, with great afliduity, thoſe parts of Chymiſ- 
try by which medicine may be improved, hath 
made a great number of experiments for obtaining 
ion, from plants, by triture with water, the matters in 

PlyMl vhich their virtues chiefly reſide, and hath alſo pu- 
hen liſhed a work intituled Hydraulic Chymiſtry, in 
read vbich he gives a particular account of all the pro- 
ice} cefſes for making ſuch extracts of the chief mineral, 
ncli-Legetable, and animal ſubſtances, as are moſt fre- 
om :M quently uſed in the practice of phyſic. His way of 
g. {W*'*porating, by a gentle heat, the liquor contain- 
„oa ing the extract of a triturated ſubſtance is a very 
nine. good one: for we know that heat, if but a very 
t theſWiittle too ſtrong, is capable of changing the natures 
tharMof compound bodies, by diſuniting their principles, 
Di- und exhaling fome of them, 0 
fuf- If all vegetable matters were fac and ſucculent, 
cva- s moſt pot-herbs are, triture would not be nęxeſ- 
c the bery for the making an extract of them, even with - 
of au eut the help of fire, We ſhould have nothing to 
er. eo, for that purpoſe, but to expreſs their juices, as 
before, clarity them, and evaporate with a- gentle 
E R- Vo“. II. ; heat 
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heat to the conſiſtence of an extract. But many 
vegetable ſubſtances, ſuch as woods, barks, roots 
&c. are dry, hard, and compact. Theſe matters 
will not give out their extract, without ſuch an ap. 
plication of water as ſhall diſſolve their ſaline, fa- 
ponaceous, and mucilaginous parts. Now this muſt 
be effected cither by triture, or by fire. Trituration 
has the advantage of procuring extracts, in which 
the principles are perfectly unaltered, and, retain 
the ſame proportions, with reſpect to each other, 
as in the plant: but then it is attended. with the in- 
conveniences of being very tedious, troubleſome, 
and chargeable. When we come to deliver the 
methods of making extracts by decoction and by 
infuſion, we ſhall ſce what are the advantages and 
diſadvantages of preparing extracts by heat. 

The matters, from which an extract is to be made 
by triture, muſt be previouſly bruiſed and reduced 
into ſmall parts, in order to facilitate the action of 
water upon them. The ſeveral filtrations and de- 
cantations here directed are intended to ſeparate the 
groſſer parts of the plant, that were only ſuſpended 
in the liquor, but not truly diſſolved, by means of 
the agitation and motion: for this reaſon alſo, the 
longer the liquor is left to ſettle, the purer will the 


*% 


Extract be. 

Though the plant be triturated the firſt time with 
a great deal of water, and for a good while too, 
yet it is not by that means wholly exhauſted : M. 
de la Garaye therefore directs the remainder to be 
triturated again with freſh water : but this ſecond 
operation requires only half the water uſed in the 
former, and need be continued only half the time; 
the plant having been already opened by the for- 
mer triture, and having fewer parts to give out. 
It is better to add freſh water, and triturate a ſe- 
cond time, than to triturate but once, and for 2 
greater length of time: for when the water is im- 
pregnated with the principles of the plant to a cr: 
| 8 4 „ tal 
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tain degree, it is leſs capable of acting, and of dif- 
ſolving more, than when it is pure. 
As the water impregnated with the principles of 
the plant by triture muſt be almoſt whoily evapo- 
rated, in order to bring thoſe principles nearer to- 
gether, and that the whole may lie in the ſmalleſt 
compaſs poſſible ; and moreover, as this evaporation- 
muſt be effected by the gentleſt heat, it is neceſſary 
to ſpread the liquor ſo, by diſtributing it among a 
great number of plates, that it ſhall be reduced in 
a manner. entirely to ſurface. By this means the 
extract may be evaporated even to dryneſs ; and 
this is M. de la Garaye's practice. As the extra 
thus evaporated to dryneſs, cannot be taken up o- 
- therwiſe than in little ſcales, the lower ſurfaces 
whereof, by adhering to the glazing of the plate, 
are ſmooth and ſhining, they in ſome meaſure re- 
ſemble a cryftallized ſalt ; which led M. de la Ga- 
raye into an errour, and induced him to give the 
title of eſſential ſalts to the extracts prepared in this 
manner. The effential ſalt is indeed contained in- 
them: but till they are only extracts, as Mr Geof- 
the! froy hath ſhewn, in a memoir on this ſubject given 
in by him to the academy; ſince, beſides the eſſen- 
xr ſalt, they contain moreover, as was ſaid before, 
a great deal of the oil and earth of the matters 
from which they were extracted. This, in the main, 
is no objection, but rather an advantage to them ;. 
conſidering that ſuch ſaline extracts are, on that 
account, ſo much the more like the ſubſtances. 
trom which they were obtained; eſpecially with r re- 
gard to their medicinal properties. 


— 
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From time to time pour on it, by little and little, 


nels be cruſhed to pap. Then, add, ſtill rubbing 


© ELEMENTS OF THE 


— 


— CCCCY 
PROCESS II. 


To extraft from Seeds and Kernels, by Trituration, 
the matter of Emulſions, 


LANCH the kernels of which you deſire to 
make an emulſion ; put them into a marble 
mortar : add a very light water; and pound them 
with a wooden peſtle. Continue pounding and 
triturating till the matter become like a white paſte, 


more fair water warmed, ſtil} continuing, the tritu- 
ration ; by which means the paſte will grow thin- 
ner. Go on thus till every particle of your ker- 


the mixture, enough of water to make the whole 
an actual fluid; and you will have a liquor of a. 
dead white colour, reſembling milk. Strain it 
through a clean linen cloth : it will leave on the 
filter ſome coarſe parts, which muſt be returned 
to thoſe left in the mortar, Again triturate and 
rub the remainder of the kernels, with the additi - 
on of water as before. This ſecond liquor will 
not be ſo white nor ſo rich as the former: filter it 
in the ſame manner, and again grind with water 
the ſalid parts remaining. In this manner proceed, 
repeatedly rubbing and adding freſh water, till it 
appear no longer milky, but come off clear. The 


white milky waters thus obtained go by the name 


of an Emulſion. 


OBSERVATIONS. 


All the matters, from which a fat oil is obtain- 
able by expreſſion, produce emulſions when tritu - 
rated with water. | 

* An 
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An emullion conſiſts chiefly. of two ſubſtances. 
One of theſe is mucilaginous, and ſoluble in water. 
This ſubſtance by itſelf would not give a milky ap- 
pearance to the emulſion, which, with it alone, 
would be limpid. The other is a fat oil, which of 
elf is not ſoluble in water; but being divided by 
the means of trituration into very ſmall globules, 
it is diſperſed through the whole liquor, and ſuſ- 

pended therein by the aid of the mucilaginous part. 


2 |: is this oily part that gives the emulſion its dead- 
a white, milky colour; becauſe ir is not actually diſ- 


ſolved in the water, but only diffuſed through it. 

If oil be mixed with water in a phial, and the 
mixture ſtrongly ſhaken for ſome time, with a ra- 
pid and continued motion, the oil will be divided 
nto a vaſt number of little globules, which inter- 
vening between the parts of the water will defirop 
its tranſparency, and give it a dead-white colour, 
like that of our emulſion, But, as the oil is not 
ſo minutely divided by this means, as by trituarat- 
ing the matters containing it; and again, there be- 
ing no mucilage in this liquor, as there is ia emul- 
ſions, the oil ſoon ſeparates from the water when 
it is left at reſt, re- unites into round globules, and 
theſe joining together riſe to the furface of the li- 
quor, which then recovers its tranſparency. 

The caſe is not exactly the ſame with emulſions ; 
but ſomething like it happens ta them alſo. Ie 
they be left to ſtand quiet in a long bottle, the li- 
quor, which at firſt appeared homogeneous, fepa- 
rates into two manifeſty different parts. The up- 
per part retains its dead-white colour, but is 
thicker and more opaque; while the lower part 
becomes perfectly tranſparent. This is the begin- 
ning of an entire ſeparation of the oily from the a- 
queous parts. The former, being the lighter, a- 
ſcend and gain the upper part of the liquor; while 
the lower, being freed from that which obſtructed. 

$ tranſlucence, recovers its proper limpidity: but 
1 _. 
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the oily parts do not re-unite into maſſes large e. 
-nough to form one homogeneous whole, with the 
appearance and limpidneſs of oil; their being mi. 
nutely divided and entangled in the mucilage im. 
peding their tendency. | 

Emulfions firſt begin to ſpoil, as they grow old, 
not by turning rancid and acrimonious like the fat 
oils drawn by expreſſion, but by turning ſour; 
which is owing to the great quantity of mucilage 
they contain, As there is a fat oil in their com- 
poſition, they have the ſame virtues with that fort 
of oil; but they» are moreover incraſſating, cool- 
ing, and emollient; qualities which render them 
extremely uſeful in acute and inflammatory di. 
orders They grow tour in a very ſhort time, eſ- 
pecially in the heat of ſummer ; nay, they ſome- 
times do ſo in two hours: and therefore they ought 
to be prepared from time to time as they are to be 
60 - | 

The matter that is left when all the ſubſtance of 
the emuiſion is extracted, and from which the water 
comes off clear and limped, is ſcarce any thing but 
the earthy part of the ſeed or kernel that was tri— 
turated ; which, however, ſtill retains a portion of 
tenacious and groſs oil. adhering to it ſo firmly as 
Not to be ſeparable by water. 

The chyle and milk of animals reſemble an em- 
ulſion in ſeveral reſpects, and particulaily in their 
dead: white colour; which arijes, in the ſame man- 
ner, from the very minute particles of oil contained 
in then, and diſtributed through an aqueous gela— 
tinous fluid, but not diſſolved therein In general, 
whenever any oil of any kind happens to be lodged 
in this manner between the parts of an aqueous li- 
quor, it always makes the wholeof an opaque white: 
tor oil ill not mix with water, ſo as to produce a 
Jiquor that {hal! appear homogeneous and tranſpar- 
ent, unleſs it be ntimately diſſolved in the water; 
which cannot be effected but by means of an union 

previaully 
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previouſly contracted between it and ſome ſaline 
matter; as is the caſe of mucilages, certain ſapona- 
ceous matters, and ſome other combinations of 


which we ſhall have occaſion to treat in the ſequel, 


The methods we have hitherto propoſed, for 
extracting from vegetable ſubſtances all that they 
will yield without the afliſtance of fire, are not ca- 
pable of analyzing thoſe ſubſtances accurately, as 
you may have obſerved ;. ſince by expreſſion and 
trituration we obtain only the liquid parts, impreg- 
nated indeed with almoſt all the principles of 
plants, which however are ſtill combined with 
each other, and barely ſeparated from the groſſeſt 
earthy and oily parts We muſt therefore neceſ- 
farily have recourſe to a more effectual expedient 
for carrying our analyſis further. This expedient 
conſiſts in making them undergo the action of fire, 
ſucceſſively graduated, from the gentleft to the 
moſt violent heat. FE, 

But, before we enter on this analyſis of vegeta- 
bles, it is proper to deſcribe the different operati- 
ons that may be performed on oils. the only pure 
principle we have becn able to obtain without the 
help of fire. As we ſhall have occaſion, when we 
come to treat of che analyſis of plants by fire, to 
ſay a great deal more concerning eſſential oils, we 
reſerve till then what relates to the operations that 


may be performed on them; and confine ourſelves 


here to the operations on fat oils. 
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ſime flaked in the air. Put this mixture into a 
large earthen retort, leaving a third part of it emp- 


a receiver. Heat the veſſel with a very gentle fire; 


7 IX thoroughly three or four pounds of any 


flowly, till you perceive the oil that comes over be- 
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Or Or ERATTIONS on Far Olrs. 


— 


ness X 


To attenuate Fat Oils, and change their nature, by 
. expoſing them. to the action. of fire,. and diſtilling, 
_—. . 


fat oil whatever, with twice its weight of 


ty. Set it in a reverberating furnace, and lute on 


A little phlegm will riſe firſt, and ſoon be fol- 
lowed by an oil that will fall in drops from the 
noſe of the retort, Continue the diſtillation very 


gin to be not quite ſo fluid as before, but rather a 
little thicker, 


Then unlute your receiver, and put another in 


its place. Continue the diſtillation, encreaſing MW. Fa 
your fire by degrees. The oil that comes over will node 
grow thicker and thicker, its fluidity will decreaſe, {Wvcll 
and it will acquire a dark brown colour, which at {WVbic 
laſt will become blackiſh. The oil will then be ve- tal 
ry thick, Puſh the operation till nothing more be bi 
will come off, though the retort be red-hot. Du- auc! 
ring the whole time this diſtillation laſts, there ent 
riſes a good deal of water, in company with the n e. 
oil. Keep the fecond thick oil by itſelf. * 
«10n 


Mix the oil that came over firſt, in this operati- 
th . . on; 
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eon, with an equal part of freſh lime ſlaked in the © 
lie. Put the mixture into an carthen or glaſs re- 
ort, of a fize ſo proportioned to the quantity, 
W that a third part thereof may remain empty. Diſtill 
ss before. The ſame phenomena will appear: a 
dear oil will firſt come over, and be ſucceeded by 
one a little thicker, Then ſhift your receiver, and 
diſtill off all the reſt of the oil with an increaſed 
fire. The firſt oil, obtained by this ſecond diſtil- 
lation, will be clearer and thinner than that of the 
irſt diſtillation ; and the ſecond oil will not be ſo 
thick, nor of fo deep a colour as before. 6%. Wh 
Diſtill over again, in the ſame manner, the thin 
dil of this ſecond diſtillation, and go on thus re- 
peatedly diſtilling, till the firſt clear oil come over 
vith a degree of heat not exceeding that of. boiling 
mater, Then, inſtead of mixing your oil with 
ime, put it with ſome water into a glaſs retort, or 
nto a body with its head fitted on, and diſtill it, 
keeping the water juſt in a fimmer. Your oil will 
be more and more attenuated, and, after being 
hus diſtilled twice or thrice with water, will be ſo 
impid, ſo thin, and ſo clear, .that you will ſcarce 
be able to diſtinguiſh it from water itſelf. 
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OBSERVATIONS. 
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ing Fat oils, which are N mild, unctuous, 
will Naodorous, or have at moſt a ſcarce perceptible 
aſe, Will, reſembling-that of the fruit or kernel from 
1 at rhich they were extracted, change their natures 


orally when expoſed to the action of fire. If th 
de but heated ſo as to boil, they become acsid, loſe 
nuch of their unctuoſity, and acquire a very pun - 
gent odour. From ſeveral analogies, and-by ſeve- 
al experiments, recited in a memoir on oils which 
| read, to the academy, I ſhewed that theſe -alter- 
ons of fat oils are produced by the fire's extri- 
Ang an acid in them, which before lay W 
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may be ſeen in the memoirs of the academy for 
1745, and in my elements of the theory of chy- 
miſtry. I ſhall take occaſion to add ſomething 
more, in my obſervations on the following pro- 
ceſs, by which theſe oils are combined with acids, 
In this place I ſhall only examine what paſſes in 
the repeated diſtillations they are here made to un- 
dergo. : 

Fat oils do not riſe in diſtillation without a de- 
gree of heat greater than that of boiling water; 
and therefore they muſt be diſtilled in a ſand bath, 
or with a naked fire. We prefer the latter method, 
for reaſons elſewhere aſſigned, and chiefly becauſe 
the operator is more maſter of his fire; it being 
abſolutely neceflary, in this operation, that he 
have it in his power to ſuppreſs it in an inſtant, 
when he finds it too ſtrong : for, in ſuch a caſe, it 
will impetuouſly raiſe the thin oil mixed with the 
thick; nay, the whole will be burnt, as it were, 
to a coal, if a degree of fire ever ſo little too ſtrong 
be kept up but for a few. moments, When this ac- 
cident happens, it is always predicted by a great 
quantity of white vapours aſcending with impetu- 
ofity out of the retort, and by drops of oil follow- 
ing each other very faſt, that are. ſcarce limpid at 
firſt, and ſoon become of a dark colour. All this 
may be prevented by diſtilling very ſlowly, and witt 
great patience. | W 

Fat oils may be diſtilled and attenuated without 
any additament: but then the operation, which 1s 
tedious and troubleſome enough, even when lime 1! 
uſed, as appears from our deſcription of the pro 
ceſs, would be much more ſo if the oil were diffi! 
ted alone, without the addition of any thing to dl 
vide it, ſpread it, and enlarge its ſurface. 
Lime is one of the beſt additaments that can be 
employed on this occaſion ; not only becauſe | 
procures the advantages juſt mentioned, but 1 


* 


is encreaſed : 
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by reaſon that, being an abſorbent of fat matters, 
jt unites with the groſſer parts of the oil, retains 
them, and ſo allows the thinneſt and lighteſt parts 


to be readily ſeparated from the reſt. By this 


means It greatly expedites the operation; ah the 
more of it is added, with reſpect to: the oil, the 


ſocner is a conſiderable quantity of thin limpid oil 


obtained : and this is the reaſon of our directing a 


double quantity of lime to be mixed with the oil in 


the firſt diſtillation. 
Lime {lacked in the air is employed preferably tO 


quick: lime; becauſe it is naturally divided into a 


very fine powder, and capable of mixing perfectly 
with all ſorts of matters. 


The water that firſt appears in the diſtillation 


comes from the lime: it is part of the humidity 


which the lime had imbibed from the air, This 
water continues to riſe with the oil during the 
whole diſtillation, according as the degree of heat 
and, if the diftillation be finiſhed by 
keeping the retort red-hot, for ſome time after all 
is come over, the lime in it will have a greyiſh caſt, 
and, when water is poured on it, grow almoſt as 


hot as quick-lime, 


If you reſolve to carry on theſe diſtillations of a 
fat oil, till it become as light as an eſſential oil, 
it is neceſſary to begin with a pretty large quantity 
thereof, as three or four pounds: for the quanti- 
ty of the oil is donſiderably leſſened by every diſtil- 
lation; not only becauſe the thickeſt and groſſeſt 
part is ſeparated from it every time; but alſo be- 
cauſe a portion of the oil remains ſo ſtrongly unit- 
ed with the lime, that the force of fire is not able 


believe that ſome of it is decompoſed every time it 
5 diſtilled. 


If oil be diſtilled by itſelf, the thickeſt and hea- 


vieſt part remains charred, as it were, in the re- 
tort, the inſide of Fhich 1 is lined with a cruſt of 
coal, 
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| coal, that is to the laſt fixed: this therefore aj. 
of ways occaſions a diminution of the oil, = 
A fat oil muft be diſtilled eight or nine times, 
even with lime, before it become as light as an 
eſſential oil, and capable of riſing wholly with the 
heat of boiling water; by that time therefore it 
muſt be conſiderably dimiaiſhed ; and if, at leaſt, WW 
the quantity preſcribed be not taken at firſt, there 
will ſcarce remain a few ounces capable of being 
E, diſtilled with water, 585 
| The portion of thick heavy oil, obtained in the 
ſeveral diſtillations, may, if you will, be rectified 
again, For this purpoſe you muſt mix it with freſh 
lime, and diſtill it as you did the clear oil. A por- 
tion of this alſo will be attenuated, and comie over 
firſt. Thus all the fat oil may be ſubtiliged by the 
action of fire; an abſolutely charred black part ex- 
cepted, that remains fixed, and appears ſuſceptible 
of no change, but by burning it in the open air, 
and thereby reducing it to aſhes, from which a li- 
tle fixed alkali may be obtained. In this fixed part 
of the oil the acid and earthy parts are combined 
therewith, in a greater proportion than they ought 
to be in pure oil. 

The portion of oil that hath become light and 
thin is nothing but the pureſt oily parts ſeparated 
from the groſs acids, aud from a certain quantity 
of earth, which made it thick and heavy. This 
oil reſembles the eſſential oils in lightneſs, fluiduy, 
and a penetrating agreeable odour : it diffolves in 

. ſpirit of wine, We ſhall have occaſion in the ſe- 
quel to enlarge further on the qualities of the ſeve- 

ral ſorts of oils, and their ſolubility in ſpirit of 
wine, when we come to treat of ardent ſpirits and 
of æther. : 
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| PROCESS II. 
e L. combine Fat Oil with Acids. The decompoſition of 


this combination. 


— 


15 Pr any Fat Oil whatever into a glaſs baſon, and 
vg ſet it in a ſand-bath very moderately heated. 


Pour on this oil an equal quantity of concentrated 


he MY oil of vitriol, which will immediately diſſolve it 


ed vich violence; a conſiderable ebullicion and efferveſ- 
n cence will ariſe, attended with great heat, and a 
ws prodigious quantity of black, thick vapours, in 
cr vhich may be eafily perceived the ſmell of burnt 
he BY oil, together with that of a ſulphureous acid. The 
x. mixture will become of a deep red black, and thicks 
ble WI Stir it with a ſmall ſtick, till, you obſerve that 
ur, all is quiet. | 


In - . . | 

Art OBSERVATIONS. 

ned 6 1 
zht . The vitriolic and nitrous acids unite with fat oils, 


and diſſolve them with violence; but theſe acids 


ind MW muſt be ſufficiently ſtrong and concentrated, other- 
wiſe they will not act upon the oils, The vitriolic 
acid, in particular, diſſolves them pretty thorough- 
ly. IF hot water be poured on the mixture deſcrib- 
ed in our proceſs, this water will become cloudy and 
milky, by diffolving ſome of it: fo that oils may 


spirit of wine, which doth not attack fat oils in 


are thus combined with acids, | 

The acids allo ſuffer a conſiderable alteration by 
cntrafting an union with oils, They be-ome mach 
milder, and loſe almoſt all their ſtrenzth. If the 
mixture deſcribed. in the procels be diftill:d, there 
W will 
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be rendered ſoluble in water by the means of acids. 
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their natural ſtate, unites perfectly with them, and 
makes a clear limpid ſolution of them, when they 
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will come over a great quantity of an empyreuma- 
tic aciduiated phlegm, that ſmells ſtrong of ſul. 
phurepus ſpirit ; an. oil thinner than the original 
ſaponaceous mixture; a weak oily, acid, and a ve. 
ry thick, black oil. If the fire be made very ſtrong, 
when the oil ceaſes to riſe, it {ſometimes happens, 
that a little ſulphur ſublimes into the neck of the 
—_— 
By this analyſis it appears that the ſtrong con- 
centrated acid, which was an ingredient in the 
combination, is not now to be found. The vitri- 
olic acid hath changed it nature, and- is confider- 
ably weakened by the union it hath contracted with 
the principles of the oil. The aqueous part of this 
latter ſubſtance weakens the other, and loads it with 
vphlegm ; the inflammable part thereof renders it 
1ulphureous, and even cenverts it into ſulphur, 
Hence it follows that ſome part of the oil is de- 
compoſed, by the union it contracts with the vitri- 
olic acid: for its phlogiſton and its aqueous prin- 
ciple cannot be diſunited, fo as to form a ſulphu- 
.reous ſpirit, or an actual ſulphur, and an aqueous 
acid, without the decompoſition @f a certain quan- 
tity of the oil, in proportion to the two disjoined 
principles. Another portion of the oil remains 
united with the vitriolic acid, without ſuffzring any 
decompoſition, and communicates to that portion 
of the acid, with which it is ſo combined, a ſome- 
what ſaponaceous quality, which makes it reſemble 
the vegetable acids 

Thus we lee, that, when the vitriolic acid and a 
fat oil are combined together, they both ſuffer con- 
Hderable changes; the acid by the new alliances 
into which it enters, and the oil by the decompo 
ſition it undergoes. In conſequence hereof a mucl 
ſmaller quantity of oil is obtained, by decompound 
ing this combination, than was at firſt put in. 

If the oil abſtracted by diſtillation be combine 


again with a freſh quantity of the concentrated a 
| cid 


To 
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cid, the ſame effects will again follow; and by this 
means any quantity of oil at pleaſure may be en- 
tircly decompoſed. This ſingle experiment affords: 
an evident proof of many important truths advan» 
ced in our Elements of the Theory. 

Spirit of nitre likewiſe diſſolves expreſſed oils. 
Wich oil of olives it forms a white paſte, reſem-- 
bling a fine pomatum. This compound is perfectly 
ſoluble in ſpirit of wine. The acid muſt be very: 
ſtrong and ſmoking to unite with this, .or with any 
other fat oil: but it diſſolves ſome of them with 
more rapidity than others; in which number is the 
oil of walnuts, It acts on theſe oils with ſo much. 


vehemence that it burns them, in ſome meaſure, 
making them black and thick. 
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PROCESS III. 


To combine Fut Oils with Fixed Alkalis, Hard and . 
Soft Soap. The decempojition of Soap. 
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AKE a lixivium of alicant kelp made more 
cauſtic by lime, as we ſhall new when we 
come to ſpeak of alkalis. Evaporate this lye till it 
be capable of bearing a new-laid egg. Divide it 
into two parts; and to one of the:e put juſt wa- 
ter enough to weaken it fo, that a new-laid egy 
will not {wim in it, but fall to the bottom. Mir. 
the lye thus weakened mix an equal quantiiy of 
treſh-drawn olive oil. Stir and agitate the mixture 
well, till it become very white. Set it over a gentle 
fire, and continue ſtirring it inceflantly, that the- 
two ingredients of which it is compounded may 
gradually combine together, as part of the water 
evaporates, When yoh perceive they begin to u- 
nite, pour into the mixture thrice as much of the 
firſt ſtrong lye as you took of olive oil. Continue 
the coction with a gentle fire, always ſtirring the 
2 matter, 
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matter, till it become fo thick that a drop of it fixes, 
as it cools, into the confiſtence that ſoap ought to 
have. By diſſolving a little of the ſoap ia water, 
you will diſcover whether or no it contains more 
oil than ought to be in the compoſition. If it dif- 
ſolve therein wholly and perfectly, without the ap- 
pearance of the leaſt little drop of oil, floating on 
the water, it is a ſign that jt doth not contain too 
much oil. If, on the contrary, you perceive any 
of theſe little globules, you muſt pour into the veſ- 
fel, containing your matter, a little more of the 
ſtrong lye, to abſorb the redundant oil, If there 
be roo much of the alkali, it may be diſcovered by 
the taſte, If the ſoap leave on your tongue the 
ſenſation of the alkaline ſalt, and produce an uri- 
nous ſavour, it is a ſign that there is too much ſalt 
in proportion to the oil. In this caſe a little oil 
moſt be added to the mixture, to ſaturate the ſuper- 
abundant alkali. An exceſs in the quantity of al- 
kali diſcovers itſelf likewiſe by the ſoap's growing 
moiſt in the air, on being expoſed to it for ſome 


OBSERVATIONS. 


Fixed alkalis, even when refolved into a liquor, 
that is, when loaded with much water, unite caſily 
with fat oils, as appears from the experiment jult 
recited, and require but a moderate heat to perfect 
that union. This combination may even be com- 
pletely effected without the aid of fire, and by the 
hear of the ſun only, provided ſufficient time be 
allowed for that purpoſe; as Mr. Geoffroy found 
upon trial. It only requires the mixture of the oil 
and alkali to be kept five or ſix days in digeſtion, 
and ſtirred from time to time. A lixivium of pure 
alkali, not acuated by lime, may alſo be uſed to 
make ſoap: but it is obſerved that the combination 


ſucceeds better, and that the alkali unites m_ 
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and more perfectly with the oil, when it is „ 
ened by lime. 1 

The oil is firſt mixed with a weaker and more 
aqueous lye, to the end that the combination may 
not take place too haſtily, but that all the particles 
of the two ſubſtances to be compounded together 
may unite equally. But as ſoon as the alkali be- 
gins to diſſolve the oil gradually and quietly, the 
diſſolution may then be accelerated; and that is 
done by adding the remaining lye, which is ſtronger 
aod leſs diluted than the other, . 

Soap made with olive oil is white, hard, and 
hath not a very difagrecable ſmell : but as that oil 
is dear, others, even the fat and 'oils of animals, 
are ſometimes ſubſtituted for it. The ſoaps made 
with moſt. of theſe. other matters are neither ſo 4 
hard, nor ſo white, as that made of olive oil :-they- 4 
are called et ſoaps. . = 

Oils thus affociated with fixed alkalis are by that 
means rendered ſoluble in water; becauſe the alka- 
line ſalts, having a great affinity with water, com- 
municate part thereof to the oils. with which they 
are now incorporated.: Yet the oil is not for all 
that rendered thoroughly :milcible. with: water, or 
perfectly ſoluble therein; for the water in which + 
loap is diſſolved - hath always a milky caſt: now 
there is no-other criterion of a perfect. ſolution bue : 

tranſparency. 5 

Alkalis alſo loſe part of their affinity with. water, 
by the union they thus contract with. oils.: for, 
when the cambination is properly made, they no - 
longer attract the moiſture of-the air, nor doth wa- 
ter diſſolve them in ſuch quantities as before, The 
compoſition of ſoap i: plainly a ſaturation of-an al 
kali with.an.oil.; and, in orders to make. perfect 
ſoap, we are forced, as was ſaid in che proceſs, to 
grope, in a manner, by repeated trials, for this point 
of ſaturation; juſt as. when we prepare a neutral 
falt by ſaturating an. alkali with an acid. . The u- 
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nion which the oil contracts with the alkali make 
it loſe, in part, he readineſs with which it naty. 
rally takes fire; becauſe the ſalt is not inflammable: 
the water al ſo, which enters, in pretty conſiderable 
quantities, into the compoſition of ſoap, as we ſhall 
preſently ſee, contributes a good deal to hinder the 
accenſion of the oil. 

Soap may be decompounded either by diſtilling 
it, or by mixing it with ſome ſubſtance that hath 2 
greater affinity than oil with alkalis, 

It we decompound it by diſtillation, a phlegm, 
or tranſparent ſpirit, of a ſomewhat yellowiſh co- 
lour, firſt comes over. This liquor is the aqueous 
part 'of the ſoap, quickened by a little of its alkali, 
whichgives it an acrid taſte, It is followed by a red 
oil, which at firſt is pretty thin and limpid, but 
thickens as the diſtillation advances, grows black, 
and has a very diſagreeable empyreumatic {mell, 
This oil is ſoluble in ſpirit of wine. 

When the diſtillation is finifhed, that is, when 
the retort being kept red: hot for ſome time will diſ- 
charge no more, there is left in it a ſaline mals ; 
which 1s the alkali of the ſoap, cruſted over with 
ſome of the moſt fixed parts of the oil, that are 
charred to a coal. This ſalt may be reſtored to 
the ſame degree of purity it had before its combi- 
nation with- the oil, by calcining it in a crucible 
'Uith a naked fire, that may conſume this burnt 
part of the oil, and reduce it to aſhes, — 

It is plain that the oil contained in ſoap is affec- 
ted by diſtillation, much in the fame nlanner as 
that which we mixed with lime and diſtilled. 
Mr. Geoffroy, by analyſing ſoap with care, diſ- 
covered that two ounces thereof contain ninety {1X 
grains of ſalt of kelp, freed from all oil and mol- 
ſture; or two drams and forty-eight grains of that 
ſalt, as it is uſed in manufacturing ſoap; chat is, 
containing water enough to make it cryſtallize; 
one ounce three drams twenty grains of olive oil; 
and about two drams four grains: of water. 
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As acids have a greater affinity than any other 
ſubſtance with alkalis, they may be very effeCtual- 


ly eniployed to decompound ſoap. 


If you propoſe to decompound ſoap by means 
thereof, you myſt firſt diſſolve it in a ſufficient 
quantity of water, Mr. Geoffroy, who made this 


experiment likewiſe, diſſolved two ounces thereof 


in about three gallons of warm water, and to the 
ſolution added oil of vitriol, which he let fall into it 


drop by drop. Every time a*drop.of acid falls into 


it, a coagulum is formed in the liquor. The veſſel 
in which the ſulution is contained muſt then be 


ſhaken, that the acid may equally attack all the 


alkali diffuſed in it, When no new coagulation is 
produced by a drop of the acid, it is a ſign you 


have added enough. The liquor then begins to 
grow clear : and if another quart of water be ad- 


ded, in order to facilitate the ſeparation of the oily 

particles, you will ſee them riſe and unite together 

on the ſurface of the liquor. 
This is a pure, clear, true olive oil, hath is taſte, 


its {mell, and, like it, is fluid in warm weather, 


and becomes fixed by cold. Yet it differs in ſome 


reſpects from that which never hath been united 
with an alkali in order to form a ſoap ; for it 


burns more vividly and more rapidly, and is ſoluble 
in ſpirit of wine. We ſhall account for theſe dif- 
ferences when we come to treat of ardent ſpirits, 
Not only the vitriolic acid, but all others even 
thoſe obtained from vegetables, are capable of de- 


compounding ſoap, and ſeparating the oil from the 


alkali. In the liquor wherein ſoap is thus decom- 
pounded is found a neutral ſalt, conſiſting . of the 
acid made uſe of, united with the alkali of the 
ſoap, If the vitriolic acid be uſed, you will have 
a olauber's ſalt ; a quadrangular nitre, if the ni- 


trous acid be uſed; and ſo. of the reft. 


The faciliry with which acids decompound ſoap 
is the reaſon that no water, but what is very pure, 
will diſſolve it, or is fit to be uſed in waſhing with it. 

g Water 
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Water that doth not diſſolve ſoap well is uſually 
called hard water. Such waters contain a certain 
quantity of ſaline matters, waſhed out of the earths 
z through which they paſs. The hardneſs of. water 
Is generally occaſioned by ſelenetic particles. 
| The hardneſs of all the well-water in and about 
Paris is owing to a confiderable quantity of ſelenitic_ 
gypſum with which the foil abounds. The ſele- 
nites, we know, are neutral ſalts conſiſting of the 
vitriolic acid united with an earthy baſis, If there- 
fore ſoap be put into water in which a ſalt of this 
kind is diſſolved, it is evident that the vitriolic acid 
in the ſelenities, having a. greater affinity with the 
fixed alkali of the ſoap than with its own earthy ba- 
fis, will quit the latter to unite with the former; 
and thus the ſoap will be decompounded inſtead of 
being diſſol ved. Accordingly we ſee, that, when we 
attempt to diſſolve ſoap in our well- water, the ſur- 
face of the liquor is in a ſhort time covered with a 
fat oily pellicle. However, this decompoſition. of 
ſoap is not complete; at leaſt but a ſmall. part of 
it is perfectly. decompouaded; becauſe the great 
quantity of ſolenities, with which the water is im- 
pregnated, hinders the ſoap from mixing fo tho» 
roughly with jt, as is requiſite to produce a totabde- 
- compotition thereof. 7 | 
All mineral waters are likewiſe hard, with regard 
to ſoap; for as moſt of them owe their virtues to 
the effloreſcences they have waſhed off, from py- 
rites that have grown. hot and begun to be decoimr 
poſed they are impregnated with the ſaline matters 
produced by pyrites in that ſtate: that is, with alu- 
minous, vitriolic, and ſulphureous ſubſtances, which 
have the ſame effect on ſoap as the ſelenites have. 
Mineral. waters containing neutral ſalts only, ſuch 
as ſea-ſalt, Epſom- ſalt, Glauber's ſalt, are never- 
theleſs hard with regard to ſoap, though the acids 


of thoſe ſalts, being united with fixed alkalis, are 
i in- 
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incapable of decompounding it. The , reaſon is, 
that thoſe neutral ſalts are more ſoluble in water 
than ſoap is; ſo much indeed as even to exclude it: 
becauſe each of the two principles that compoſed 
them hath a very great affinity with water; where- 
as only one of the principles of ſoap, namely its 
alkali, hath that affinity ; the other, to wit, the 
oily principle, having none at all. 'Thus water 1m- 
pregnated with an acid, or with any neutral ſalt, 
is hard with regard to ſoap, and incapable of diſ- 
ſolving it; and hence it follows that ſoap is a ſort 
of touchſtone for trying the purity of water. 

Wine diſſolves ſoap; but imperfectly, becauſe it 
contains an acid or tartarous part. Spirit of wine 
alſo diſſolves it: but neither is this diſſolution per- 
fect; becauſe it contains too little water: for its 
ſpirituous part can diſſolve nothing but the oil of 
the ſoap ; and the alkali is not at all, or at leaſt in - 4 
a very ſmall quantity, ſoluble in this menſtruum, 
The true ſolvent of ſoap is therefore a liquor that 
is partly ſpirituous, partly aqueous, and not acid, 

Brandy has theſe qualities: and accordingly it is 
the ſolvent that unites beſt with the ſoap, diſſolves 
the greateſt quantity, and makes the moit limpid 
ſolution thereof. Yet even this ſolution hath ſome— 
thing of a milky caſt, occaſioned by its not being 
entirely free from an acid, or the tartarous prin- 
PV WW ciple. This fault may be eaſily corrected, by mix- 
ing with it a little alkali to abſorb the acid. A dram 
of cryſtallized ſalt of kelp mixed with three ounces 
and a half of good brandy, renders it capable of 
diffolving an ounce ard two drams of good hard 
loap, into a perfectly limpid liquor. This experi- 
ment alſo we owe to Mr, Geottoy, 

Some years ago it was diſcovered that ſoap might 
be uſed with great ſucceſs in medicine, and that i 
poſſcſſes the property of diſſolving the ſtony con- 
cretions that form in ſeveral parts of the body, par- 
ucularly in the kidneys and bladder. Soap » 
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baſis of the. compoſition known by the name of 


Mrs. Stephen' s remedy; and in this one Ingredient : 


its whole virtue reſides. | 
From what hath been ſaid on the nature of this 


compound, as well as on the cauſe and phenomenal 
of its diſſolution, it plainly appears to be of the laſt 


conſequence, in adminiſtering it to a patient, that 
his conſtitution be confidered, and a proper regi- 
men ordered. All acids ſhould be abſolutely for- 
bid him; as we know they hinder the ſoap from 
diſſolving, and decompound it: and it hy patient 
have any 7 aciditics in the firſt paſſages, matters ca- 
pable of neutralizing them thould be preſcribed 

him; as prepared crabs eyes, and other abſorbents 
known in medicine: In ſuch caſes thoſe with 
which the ſoap is compounded in Mrs. Stephen's 
remedy may be of ule. 


— A. 
—_— —_— —— — 
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PROCESS IV. 
To combine Fat Oils with Sulphur, 


PUT any Faq oil whatever into an earthen veſſe; 

add S it about the fourth part of its weipht 
of flower of ſulphur, and ſer the veſſel in a furnace, 
with lighted coals under it. When the oil hath ac- 
quired a certain degrce of heat, the ſulphur will 


melt, and you will ſee it fall immediately to the 


bottom of the oil, in the form of a very red fluid. 
The two ſubſtances will remain thus ſeparated, 
without mixing together, while the heat 15 no 
greater than is neceflary to keep the ſulphur in fu- 
ſion. Increaſe it therefore; but ſlowly and with 
circumſpeCtion, leſt the matter take fire. When 
the oil begins to ſmoke, the two liquors will begin 
to mix and look turbid : at laſt they will unite 10 
as to appear one homogeneous whole. If you keep 


up the heat ſo. chat the mixture ſhall always conti 
| nus 


— 


nus 


ture admits of no change but by burning. 


/ 
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inue ſmoking and ready to boil, you may add 


more ſulphur, which will perfectly incorporate 
with it: and thus may a pretty conſiderable quan- 
tity thereof be introduced into this compoſition. 


OBSERVATIONS. 


The phlogiſton and the vitriolic acid have each 
an affinity with oils, It is not therefore ſurpriſing 
that ſulphur, which is a compound of theſe two 
ſubſtances, ſhuuld be ſoluble in oily matters. Yet 
it is remarkable that eſſential oils, which are much 


thinner than the far oils, diffolve ſulphur with much 
more difficulty; as will be ſhewn when we come 


to treat of thoſe oils, and that ſpirit of wine, 
which contains an exceeding ſubtile oil, -doth not 
act upon ſulphur at all. | 

Oil, by contracting an union with ſulphur, pro- 
duces a conſiderable alteration in that mineral: a 
phenomenon ſo much the more ſurpriſing, that we 
know it to be, in ſome ſort, unalterable by any o- 
ther ſolvent, of what kind ſoever, add that its na- 
We 


ſhall ſay more on this ſubje& under the head of eſ- 
ſential oils. 


PROCESS V. 
To combine Fat Oils with Lead, and the Calxes of 


Lead, The Baſis of Plaiſters. The Decompoſition 
of this Combination. ; | 


TO an earthen veſſel put granulated lead, li- 
1 tharge, ceruſe, or minium; and pour thereoh 
twice its weight of any fat oil whatever. If you 
ſet the veſſel over a briſk fire, the lead at bottom 
will melt before the oil begin to boil. When it 
boils, ſtir the matter with a ſtick : the lead or the 


calx 


oY 
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calx of lead will gradually diſappear, and at laſt he 


totally diſſolved by the oil, to which it will give @ 
very thick conſiſtence. 


ORSERVATION 5s. 


Fat oils diflolye not only lead, but its calxes al- 
. fo: nay, they diſſolve the latter more readily than 
lead in ſubſtance ; probably becauſe they are more 
divided. The reſult of a combination of theſe 
matters is a thick, tenacious maſs, that grows in 
| ſome degree hard in the cold, and ſoft by heat, 
'This compoſition is known in pharmacy by the 
name of plaiſter. It is made up with ſeveral drugs 
into plaiſters, which partake of the virtues of thoſe 
drugs; ſo that it is the baſis of almoſt all plaifters, 
Lead itſelf is ſeldom uſed to make plaiſters: ce- 
ruſe, litharge, or minium are preferred to it ; be- 
cauſe theſe matters unite, as hath been ſaid, more 
readily and more eaſily with oils, 1 
It ſometimes happens that the oil is burnt in the 
operation, and that the calx of lead is partly re- 
ſuſcitated: and this gives the plaiſter a black co- 
lour, which however it ought not to have. This 
accident is occaſioned by an exceſs of heat: and as 
it is very difficult to keep the oil and the lead in 
the proper degree of heat, ſeeing both theſe 
matters are apt to grow very hot, it hath been con- 
trived to put into the vefſel, in which the coction 
is to be per formed, a pretiy large quantity of wa- 
ter; which being ſuſceptible only of a much ſmal- 
ler and a certain degree of heat, that is conſtantly 
the ſame when it boils, procures the advantage ot 
having 'the compoſition very uniform, and very 
white, 
It is neceſſary to ſtir the mixture inceſſantly, in 
order to prevent the burning of the combined oil 
and lead; which, as they unite, ſink in the water 
by their greater weight, If the water happen on 
; _ walie 
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waſted before the oil hath diflolved all the lead, or 
before the plaiſter hath acquired a proper degree 
of conſiſtence, you muſt remove the veſſel from 
the fire, and let the mixture cool, before you add 
more: for if this precaution be neglected, the heat 
of the matter, which is now much greater than 


chat of boiling water, will occaſion a conſiderable 
exploſion and extravaſation thereof, though the 


# vater poured into it be as hot as poſſible, 

ſe The combination of fat oil with a calx of lead 
in may be conſidered as a ſort of metallic ſoap, ha- 
t ung ta metalline calx, inſtead of a fixed alkali, for 
je Nis baſis. Mr. Geoffroy hath obſerved that if a 
os Wl pound of litharge, rubbed very fine and well waſh- 
fe Ned, be incorporated with two pounds of olive oil, 
rs. in the ſame manner as plaiſter is made, keeping 
e- W vater enough in the veſſel to hinder the mixture 
\c. MW from burning, there rites a ſmoke, whfle the oil is 
ore uniting with the calx of lead, ſmelling much like 


that which riſes from ſoap. _ 

The oil may be ſeparated from the calx of lead, 
re- by the methods uſed to ſeparate it from a fixed al- 
co- kali: and when it is ſo ſeparated, it hath the ſame - 
"his Mproperties as that ſeparated from common ſoap. 

This ſpecies of metallic ſoap, formed by the 
union of a fat oil with the calx of lead, is not ſolu- 


1ele ble in water, and communicates nothing to it but 
-0n- MW? greaſy taſte. Therefore, if you would decom- 
tion Mound it by the means of an acid, you muſt pour 
wa- hat acid immediately on the compound. The a- 
mal-ad will attack and diſſolve the calx of lead; and 
ntly che oil, being thus ſet at liberty, will riſe clear and 
e of impid to the ſurface of the acid liquor. Diſtilled 


inegar effects this ſeparation better than any other 
acid, becauſe it is the true ſolvent of lead. 


Vor, I. 1 CHAP, 
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Ok THE SUBSTANCES OBTAINED FROM VEG. 
TABLES WITH A DEGREE OFT HEAT NOT EX. 
CEE DING THAT OF BOILING WATER. 


- PROCESS J. 
To obtain 2 Plants, hy diſtilling them with the 
mmean degree of heat between freezing and boiling 


water, a. liquor. impregnated with tbeir Principe 
of Odour. | 


1* the morning, before ſun - riſe, gather the plant 
from which you deſign to extract its odoriferous 
water. Chuſe the plant in its full vigour, perfectly 
ſound, and free from all adventitious matters, ex- 
cept dew. Put this plant, without ſqueezing it, 
into the body of a tinned copper alembic, and {et 
it in a water - bath. Fit on its head, and to the 
noſe thereof lute a glaſs receiver with wet blad- 
> + der. 1 1 p i | 
Warm the bath to the mean degree between 
freezing and boiling water. You will ſee a liquor 
diſtill and fall drop by drop into the receiver. Con- 
- tinue the diſtillation with this degree of heat, till 
no more drops fall from the noſe of the alembic. 
Then unlute the veſſels; and if you have not as 
much liquor as you want, take out of the cucurbit 
the plant already diſtilled; and put a freſh one in 
its place. Diſtill as before, and go on thus till 
ou have a ſufficient quantity of odoriferous liquor. 
ut it into a bottle; ſtop it cloſe; and ſet it in à 


cool place. 1 
EE O B S E R- 
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OBSERVATIONS _ 


The liquor obtained from plants, with the.de- 
gree of heat here preſcribed, conſiſts of the dew. 
that was on the plant, and ſome of the phlegm of 
the plant itſelf, together with its odorous principle. 
Mr. Boerhaave, who examined this odoriferous part 
of plants with great care, calls it the:ſprritus rector. 
The nature of this ſpirit is not yet thoroughly af- 
certained; becauſe it is ſo very volatile, that it 
cannot eaſily be ſubjected to the experiments that 
are meceſſary to analyſe it, and to diſcover all its 
properties. If the bottle containing the liquor, 
which may be confidered as che vehicle of this ſpirit, 
be not excecding carefully ſtopped, it flies quite 
off: ſo that in a few days nothing will be found 


. 


but an inſipid inodorqus water. s Vid 6 
Great part of the virtue of plants reſides in this 
their principle of odour: and to it muſt be aſcribed 
the moſt fingular and the moſt wonderful effects we 
every day ſee produced by them. Erery body 
knows that a great number of odorous plants af- 
fect, in a particular manner, by their ſcent only, 
the brain and the genus nervoſum, of ſuch eſpecial- 
ly whoſe nerves are very ſenſible, and ſuſceptible. 
of the ſlighteſt impreſſion ; ſuch as hypochondria- 
cal or melancholy. men, and hyſterical women. 
The ſmell of the tuberoſe, for inſtance, is capable 
of throwing ſuch perſons into fits, ſo as to make 
them drop down, and ſwoon away The ſmell of 
rue again, which is equally ſtrong and penetrating, 
but of a different kind, is a Hecific remedy againſt 
the ill effects of the tuberoſe ; and brings thoſe per- 
lons to life again, with as quick and as ſurpriſing 
an efficacy, as that by which they were reduced to 
a-ſtate not unlike death. This is Mr. Boerhaave's » 
obſervation. . i n 
3 The. 


256 ELEMENTS OF THE 


The odorous exhalations of plants muſt be con- 
ſidered as a continual emanation of their /pir;tu;if 


rector: but as growing plants are in a condition to 
repair, every inſtant, the loſſes they ſuſtain by this 
means, as well as by tranſpiration, it is not fur. 
priſing that they are not ſoon exhauſted, while they 


continue in vigour. Thoſe, en the contrary, which 
no ſuch reſource, are very ſoon 


we diſtill, having 
entirely deprived of this principle. 
The ſeparation of the /piritus rector from plants, 


requires but a very gentle heat, equally diſtant 


from the. freezing. point, and from the heat of 
| boiling water. Accordingly the heat of the ſun in 
ſummer is ſufficient to diflipate it almoſt entirely, 
This ſhews why it is dangerous to ſtay long in 
fields, or woods, where many noxious plants grow. 
The virtues of plants reſiding ehiefly in their ex- 
halations, which the heat of the ſun encreaſes 
conſiderably, a fort of atmoſphere is formed round 
them, and carried by the air and the wind to very 
great diſtances. . 1 
For the ſame reaſon the air of a country may be 
rendered ſalutary and medicinal, by the exhalati- 
ons of wholeſome plants growing therein. From 
the facility with which the odorous principle of 
plants evaporates, we learn what care ought to be 
taken in drying thoſe intended for medical uſes, ſo 
as to preſerve their virtues: They muſt by no 
means be expoſed to the fun, or laid in a warm 


place : a cool, dry place, into which the rays of 


the ſun never penetrate, is the propereſt for dry- 
ing plants, with as little loſs of their virtus as poſ- 
ible, 

Though there is reaſon to believe that every ve- 
getable matter hath a ſþiritus refer, ſeeing each 
bath its particular ſcent, yet this principle is not 
very perceptible in any but thoſe which have a very 
manifeſt odour : and accordingly it is extracted 


chiefly from aromatic plants, or the moſt odorite- 
| rous 


rous parts of plants. 
parts; becauſe, in moſt plants and trees, there are _ 
generally certain parts, that have a much more 
ſenſible, and much ſtronger ſcent than the reſt. 
The odour of a plant, or of a tree, hath its prin- 
cipal reſidence ſometimes in the root, ſometimes in 
the leaves, at other times in the bark or wood, 
and very frequently in the flowers and ſeeds. 
Therefore, when you defign to extract the princi- 
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I ſay the moſt odoriferous 


ple of odour from a vegetable that is not equally 
odoriferous in every part, you muſt chuſe thoſe 


parts that have the moſt perceptible and- ſtrongeſt: 
ſcent, 1 


SO" ———_———— 


PROCESS HU. 


To extract the Fat Oils of Plants by Decofion in Boi. 
ing Water. Cacao-Butter, 


—_ r —— . » — {_— 
— "EE — „ A ——— A - 
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OUND or bruiſe in a marble mortar your ves 
getable ſubſtances, abounding with the fat oil- 


which you intend to extract by decoction : tie them 
up in a linen cloth: put this packet into a pam 
with ſeven or eight times as much water, and make 
the water boil. The oil will be ſeparated by the. 
the ebullition, and float.on the ſurface of the wa- 
ter, Skim it off carefully with a ladle, and conti - 
nue boiling till no more oil appear. TER 


OBSERVATIONS: 


The heat of boiling water is capable of ſeparat- 


ing the fat oils from vegetable matters that con- 
tain any: but this is to be effected by actual decoc- 


tion only, and not by diſtillation ; becauſe theſe oils 


vill not riſe in an alembic with the heat of boil- 


ing water. We are therefore neceſſitated to collect 


em from the ſurface of 2 water, as above _ 


x 
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ed. By this means a much greater quantity of fat 
oil may be obtained than by expreſſion alone; be. 
cauſe the degree of heat polled greatly facilitates 
the ſeparation of the oil, For a convincing proof 
of this truth, take the remains of any vegetable 
"matters, from which the oil hath been ſo tho- 
1 roughly expreſſed that they would yield no more : 
N boil them in this manner, and you will obtain a 
great deal more oil | 
The water uſed in this coction generally becomes 
milky, like an emulſion ; becauſe it contains many 
. oily 1 chat are diſperſed in it juſt as in an 
emulſion. Nevertheleſs thi: way of obtaining the 
fat oils is not generally practiſed; becauſe the heat, 
to which they are expoſed in the operation, occa- 
I ſions their being leſs mild than they naturally are: 
5 but it is an excellent method, and indeed the only 
one chat can be employed, for extracting from par- 
ticular vegetables certain concrete - oily matters, in 
the torm of butter or wax; which matters are no 
Other than fat oils in a fixed ſtate. The cacao 
yields, by this means, a very mild butter; and in 
the ſame manner is a wax obtained from a certain 
gs in America. 
The heat of boiling water melts theſe oily mats 
ters, which then aſcend to the ſurface of the li- 
quor, and float on it like other oils. They after- 
wards fix as they cool, and reſume their natural 
conſiſtence. We ſhall ſee in the ſequel that they 
cannot be extracted in a concrete form by diſtillati- 
on, which requires a greater degree of beat than 
that of boiling water; becauſe diſtillation changes 
their nature, partly - decompoſes them, and pre- 
vents their returning to their proper conſiſtence 88 
they. cool. | 


PROCESS UI. 


To extract the Eſſential Oils of Plants by difiillation 
with fark peat of boiling water. Diftilled waters, 


Pa into a cucurbit the plant from which. you 
deſign to extract the eflential oil. Add as E 
water as will fill two thirds of your veſſel, and diſ- 
ſolve therein half an ounce of ſea- ſalt for every 
quart of water you uſe. To this body fit on an a- 
lembic-head, and to the noſe thereof lute a receiv- 
er, with ſized paper, or wet bladder. Set it in a 
furnace, and let the whole digeſt together, in a 
very gentle warmth, for twenty four hours. 


This being done, light a wood - fire under your 


veſſel, briſk enough to make the water in it boil 
immediately. Then flacken your fire, and leave it 


juſt ſtrong enough to keep the water ſimmering, 


There will come over into the. receiver a liquor of 
a whitiſh colour, ſomewhat milky ; on the ſurface 
of which, or at the bottom, will be found an oil, 
which is the eſſential oil of the vegetable you put 
into the cucurbit. Continue your diſtillation with, 
the ſame degree of heat, till you perceive the li- 
quor come off clear, and unaccompanied, with any 
oil. 

When the diſtillation is gailbecl unlute the re- 
ceiver: and, if the eſſen tial oil be of that ſort chat 
is lighter than water, fill the veſſel up to the top 
with water. On this occaſion a Ing necked ma- 
traſs ſhould be uſed, for a receiver : that the oil, 
which floats on the water may collect together in 
its neck. and riſe up to its mouth. Then in the 
neck of this veſſel put the end of a thread of cot · 


ton twine, ſo that the depending part without the 


veſſel may be longer than that in the oil, and the 
| extremity 
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extremity thereof hang within the mouth of a little M 


phial, juſt big enough to contain your quantity of 


oil. The oil will riſe along the yarn as in a ſiphon, 


filter through it, and fall drop by drop into the- 
little: ph ial. 
ſtop your little bottle very cloſe, with a cork coat. 
ed over with a mixture of wax and a little pitch. 
If your oil be ponderous, and of the ſort that 
ſinks in water; pour the whole contents of the re. 


ceiver ivto-a glaſs, funnel, the pipe of which muſt i 


terminate in a very ſmall aperture that may be ſtop- 
ped with your fore-finger. All the oil will be 
collected in the lower part of the funnel*: then re- 
move your finger, and let the oil run out into a little 
bottle through another ſmall funnel. 
ſee the water ready to come, ſtop the pipe of the 
funnel, and cork the bottle containing your oil. 


OBSERVATIONS: 


Eſſential oils, though: they all reſemble each other: 


in their principal properties, are nevertheleſs very 


different in ſome reſpects : for which reaſon almoſt 
every one of them requires a particular manage- 


ment, for obtaining it with the greateſt advantage 


pofſi ble, both as-to quality and quantity. 

One of the firſt things requiſite is, to chuſe the 
proper time for diſtilling the plant, from which 
you deſire to extract the eſſential oil; becauſe the 


quantity of oil varies conſiderably, according to 


the ſeaſon of the year, . as well as the. age of the 


plant. For example, the moſt favourable time for 


obtaining theſe oils from the leaves of ever-green 
plants or trees, ſuch as thyme, ſage, roſemary, the 
orange, the bay, the fir, &c. is the end of autumn; 
| becauſe theſe vegetables contain a great deal more 
oil at that ſeaſon than at any other. With regard 
to annual plants, they muſt be choſen when in 
their prime, and juſt before they begin to * 
. ; I C 


When all the oil is thus come over, 


When you 


PRACTICE OF CHYMISTRY. 2857 
The time therefore of 1 them is when they 


begin to flower: and if you want to extract the oil 
from the flowers themſelves, you muſt pull them 
* when they are newly blown. 

Secondly, it muſt be obſerved that the eſſential 
oils of plants are, as it were, the chief reſidence 
and reſervoir of their odorous principle; that they 
are to be found wherever that principle exiſts, and 
never where it is not: ſo that what we ſaid concern- 
ing the ſprritus rector of plants is applicable here. 


| It maſt be remembered that all the parts of ſome 


vegetables are odoriferous, Such plants may be 
put into the alembic all together, and the eſſential 
oil diſtilled from all their parts at once. But o- 
thers, and indeed the greateſt number, have no o- 
dour, or at leaſt none that is very - perceptible, ex- 


cept in ſome particular parts; as in their leaves, 


flowers, roots, or ſeeds: therefore when you want 


to have the eſſential oiF of ſuch a plant, you muſt. 


chuſe that. part in which the odour reſides. The 


fenſe of ſmelling maſt be the artift's principal guide | 


on this occaſion. 

Thirdly, all ee and all the parts of ve. 
getables, have not the ſame texture: ſome are hard 
and compact, as woods, barks, and ſome roots; 
others are tender and ſucculent, as moſt avouat 
plants and ſome fruits. For this reaſon they muſt be 


differently prepared for diſtillation. It may be laid 
down as a general rule, that, the cloſer and more 
compact their texture is, the more they require to 


be opened and divided, either by comminuting them 


into ſmall particles, or by digeſting them a confide-: 


rable time in water acuated with ſalt. 


Fourthly, though all eſſential oils be capable of 


riling in diſtillation with the heat of boiling water, 


yet they have nat all an equal degree of-levity and 


weight on the contrary, they vary exceedingly in 


this reſpect: tome, as for inſtance thoſe of all our 
Luropean aromatics, being lighter than water, ſo 
. that 
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that they always float on it's ſurface ; whereas o- 
thers, ſuch as thoſe of cloves, ſaflafras, - &c. which 
Are Indian aromatics, are heavier than water, and 
always fink in it by their ſpecific gravity. Theſe 
differences therefore require different methods of 
diſtillation. Ir is proper, for example, to make uſe 
of a low alembic in diſtilling ſuch eſſential oils as 
are heavier than water; and moreover, to facilitate 
their ſeparation, by applying a degree of heat ure 
Aomewhar: ſtronger than that of bailing water. do 
Ihis is caſily done by impregnating the water with moi 
A proper quantit F of ſea ſalt, or the vitriolic acid ; ¶ fror 
for, the more faline matters are contained in water, I ous 
the more will the degree of heat it acquires, by be- tion 
ing brought to boil, exceed that of pure boiling MW oth: 
water. : 3 
Fifthly; Eſſential oils differ from one another in Non; 
Point of fluidity, Some are as chin and as fluid as ties, 
ſpirit of wine : of this number is the eſſential oil I the 
of turpentine. Others again are thick, and even T 
.congeal as they cool: ſuch, for inſtance; is the oil Wis c 
of roſes, In diſtilling oils of this latter fort, care MW vbutir 
muſt be taken that the ſpout of the alembic head for 
do not grow too cold, but be kept always in ſuch a the 
degree of warmth, as may prevent the oil from fix- W lepa 
ing. in it, and ſtopping it up; which would inter- geth 
rupt the diſtillation, and might alſo occaſion ſome ¶ vhic 
other more conſiderable inconveniences, of which che. 
we {ball take notice preſently. Yee” the « 
From what hath been ſaid it appears that the di- be t 
ſtillation of eſſential oils cannot be regulated by a- nor 
ny one general rule; but that the manner of ope- ¶ carr) 
rating muſt be a little varied, according to the na- I ſome 
ture of the oil to be diſtilled, and to that of the I eſſen 
vegetable from which it is to be drawn. . Pl 
The time of day, fitteſt to gather plants for this I their 
diſtillation, is the morning before ſun- riſe becauſe ¶ Mace 
the coolneſs. of the night hath ſhut all their pores, ¶ nuſt 
and concentrated their odour : whereas in the even- 
75 ing 
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Y ing; after the plants have been expoſed all day to 
the heat of the ſun, their odorous prineiple is in 
a great meaſure diſſipated, and they are left almoſt 
quite exhauſted of it. Now, the more of the o- 


dorous principle the plants contain, the more eſſen- 


tial oil will they yield, and the more virtue will that 


oil have. 8 b 


Plants freſh gathered, and as yet full of moiſt- 
vre, do not yield ſ6 much oil in diſtillation as they 
do when dried; becauſe the oily particles in a very 
moiſt” plant are more diffüſed, and even ſeparated 
from each other, by the interpoſition ef the aque- 
ous parts: -whence it comes to pals that, in diſtilla- 
tion, they aſcend in a- ſtate of ſeparation from each 


other; ſo that being diſperſed through the water 


they give it a milky colour, like that of an emulſi- 
on; and cannot unite together but in ſmall quanti- 
ties, which hinders their being eaſily ſeparated from 


33 e 
This inconvenience doth not happen, or at leaſt 


is conſiderably leſs, when the greateſt part of the 
bumidity of the plant is evaporated by deficeation : 


tor the oily particles, being thus delivered from 


the intetveening aqueous parts, which keep them 


ſeparated from each other, are brought nearer to- 
gether, unite, and form little viſible globules of oil, 


which eaſily emerge from the water employed in 
the diſtillation. But, in drying plants from which 
the effential oil is to be extracted, great care muſt 
de taken that they be neither expoſed to the ſun, 


nor laid in a warm place; becauſe the heat would 
carry off part of their odour, and even, from 
ſome plants, a pretty conſiderable quantity of their 
eſſential oil, ee a 
Plants of a looſe texture, that eaſily give out 


their eſſential oils, need not be comminuted, or 


macerated in water with ſalt. But this method 


muſt unavoidably be taken with ſuch as are hard, 
and do not readily part with their oil. Woods 
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barks, roots, for inſtance, muſt be firſt. raſped- 
then ſet to macerate in water impregnated with ſalt, 
as before directed; and this ſometimes for ſeveral 
weeks before they be diſtilled, _ Fe 
On this occafion ſalt procures three different ad- 
vantages. In the firſt place, it prevents the mat- 
ters, that muſt ſtand in maceration for ſome time, 
from running into fermentation : an inconvenience 
that would confiderably diminiſh the quantity of 
eſſential oil, or perhaps rob us of the whole, by 
converting it into an ardent ſpirit, if the fermenta- 
tion were ſpirituous; or into a volatile alkali, if it 
went on to the laſt ſtage, and as far as putrefac- 
tion, In the next place, it acuates the water, and 
renders it more capable of penetrating and proper- 
ly dividing, during the maceration, the texture of 
the plant which requires to be thus prepared, 
Laſtly, it adds a little to the heat of the boiling wa- 
ter, and ſo promotes the aſcent of the heavieſt oils. 
Nevertheleſs, when you find it neceſſary, for the 
reaſons aſſigned above, to mix ſalt with the water 
to be employed in diſtilling your eſſential oil, you 
muſt be cautious of putting in too much. You 
will indeed obtain, by means thereof, much more 
oil than if you diſtilled it without ſalt: but, as a 
great quantity of ſalt will make the water acquire 
a much greater degree of heat, than that of pure 
boiling water, a good deal of the heavy oil of the 
vegetable will be raiſed by ſuch a heat, mix with 
the eſſential oil, deprave it, and make it like choſe 
that are adulterated with a mixture of ſome hete- 
rogeneous oil, as will be afterwards ſhewn. 
When every thing is prepared for diſtillation, it 
is proper, as directed in the proceſs, to apply at 
once a flaming fire, briſk enough to make the li- 
quor boil immediately: for, if the water be kept 
long heating before it be made to boil, the eſſential 
oil, which cannot rife without the heat of boiling 
water, will, by a leſs degree of heat, be only agi- 
tated, daſhed about every way, and churned as it 
| 6 were; 
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wer ; by which means it will be divided into very 
minute particles, and diſperſed in the water, which 


_— 
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ill thence acquire a milky colour; and conſequent» 

ly we ſhall fall into the inconvenience that was 
- WH pointed out above, as happening when | we diſtil 
plants without having dried them, and while they 
„ are loaded with all the moiſture and ſap that was in 
ce ¶ them when freſh gathered. erz 
f WW When the wather in the cucurbit, boils it will be 
y WH known by the noiſe that boiling water uſually makes, 
i- WH which is produced by the numerous bubbles that 
It riſe and burſt on its ſurface. The ſpout of the 
5 alembic is then ſo hot, that a man cannot lay his 
d finger on it, without ſuch a ſenſation of burning 
- heat as is not to be endured. With this degree of 
FX heat the water diſtills in drops, which ſucceed each 


others ſo faſt, that they ſeem to form a continued 
{mall ſtream ; and this water is replete with much 
S. eſſential oil. 1 is 43759443 lerne 
1 And now it is proper to weaken the tire :ednfi- 
er derably, ſo as to leave it but juſt ſtrong enough to 
w keep the liquor gently boiling; for if the dittillati- 
vu on be. urged too precipitately, the aqueous and 
'c Wl oily vapours, being forcibly hurried up by two great 
2 Wa heat, may carry along with them ſome parts of 
re the plant, which may ſtick in the ſpout,:ftop.it up, 
and endanger: the burſting of the veſſel, ori at leaſt 
1c I the forcing off its head; by che exceedingly:ratefied! 
ih I particles! of water, oil, and air,oall: ſtrwing! to eſ- 
cape at the ſame time; and theſe burning hot va - 
c- WW pours, being diſcharged with. impetuoſity, may 
not only ſcald the operator, but injure his lungs. 
In ſuch diſtillations it is of conſequence to keep 
conſtantly cooling the head of the alembic, by fre- 
quently renewing the water in the refrigeratory, in 
order to facilitate the condenſation of the aily par; 
ticles, The water in the cooler ought to be rene - 
ed when it begins to ſmoke; very perceptibly. « 4-3 | 
Whatever care be taken to fave as much of the 
Vol, II, Z $3 2 oil 
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dil as ꝓoſſible, and to prevent its being left diſpert. 
ed in the water, yet ſome loſs of this kind cannot 
F be totally avoided : and thus the water that. riſes in 
* ceiftilling the oil is always more or leſs. milky, and 
| ſtrongly ſcented, even after it is ſeparated from the 
eſſential oil. Yet this portion of the oil and of the 
odorous principle, which is retained by the water 
employed in ſuch diſtillation, is not therefore loſt-: 
the water impregnated with theſe principles par- 
takes of the properties of the plant from which the 
eſſential oil was drawn, and may be uſed medici- 
nally: it is known in pharmacy by the title of the 
diflilied water of the plant. TH 
The ſame water may be:uſed-again, with advan- 
tage, in diſtilling the eſſential oil of a freſn plant 
of the ſame ſort; becauſe the oily and odorous 
particles, with which it is impregnated, joining with 
thoſe afforded by the freſh plant form larger 
molecule, capable of uniting more eaſily and emerg- 
itig betten from the water; and. conſequently they 
mcreaſe the tity of oil. Thus the ſame water 
may be always einployed in new diſtillations; and, 
the oftener it is uſed, with the greater advantage 
may it be uſed again. : 
After all the eſſential oil is riſen, if the diſtilla - 
tion be continued, and the receiver changed, the 
liquor that will then come off will not be- milky, 
but limpid. It will have no odour at all of the 
plant, but a kind of ſouriſh ſmell; and indeed it is 
a part of the acid of the vegetable in the ſtill, which 
is elevated by the heat of boiling water, after all 
the eſſential oil is come over. f 
If you intend. to keep the diſtilled water which 
hatli ſerved as a vehicle to the eſſential oil, and de- 
ſign it for medicinal uſe, great care muſt be taken 
to ſtoꝑl the diſtillation before this acid phlegm begin 
to riſe : för, if it ſhould mix with the diſtilled wa- 
ter it would ſpoil it, and hinder it from keeping; 
29 | 
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probably becauſe it contains ſome mucilaginous 
parts, which are apt to putrify. I e 1 


2 
5% 


PROCESS IV. 


7o extract the Eſſential Oils of Plants by diftillation 
per deſcenſum. | 


Educe to a powder, or a paſte, the vegetable 
-/ ſubſtances: from which you intend to extract 
the eſſential oil by the method propoſed. Lay this 
matter about half an inch thick on a fine, cloſe, 
linen cloth. If it be dry and hard, expoſe the 
cloth containing it to the ſteam of boiling water, 
till the matter become moiſt and ſoft. Then lay 
the cloth, with its contents, over the mouth of a 
very tall cylindrical glaſs veſſel, which is 10 do the 
office of a receiver in this diſtillation ;' and, by 
means of a piece of ſmall pack-thread, faſten down 
the extremities of the cloth, by winding the thread 
ſeveral times over them and round the veſſel; in 
fuch a manner, however, that the cloth be not 
tight, but may yield to a ſmall weight, and fink a- 
bout five or fix lines deep into the veſſel over which 
it is faſtened. Set this recipient in a larger veſſel, 
containing ſo much cold water as will reach half 
way up the cylindrical veſſel; which, having little 
in it but air, muſt be ballaſted with as much lead 
as'will fink it to the bottom of the water, . 
On the cloth containing the ſubſtance to be diſ- 
tilled ſet a flat pan of iron or copper, about five or 
fix lines deep, that may juſt fit the mouth of the 
glaſs veſſel over which the cloth is faſtened, ſo as to 
{hut it quite ctoſe. Fill this pan with hot aſhes, 
and on theſe lay ſome live coal. Soon after this 
you will ſee vapours defcend from the cloth, which 
will fill the recipient, and drops of liquor will be 
formed on the underſide of the cloth, from whence 
| _ —_— they 
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they will fall iato the veſſel. Keep up an equal“ 
gentle heat, till you perceive nothing more diſchar- 
ged. Then uncover the recipient: you will find 
in it two diſtinct liquors ; one of which is the 
phlegm, and the other the eſſential oil of the ſub- 
ſtance diſtilled. | 


OBSERVATIONS. 


The apparatus for diſtilling above deſcribed is 
very convenient, when we have not the veſſels ne- 
ceſſary for diſtilling with water, or when we want 
to obtain the eſſential oil of any vegetable ſubſtance 
in much time. The aqueous and oily parts of 
the ſubſtances diſtilled in this manner, being rarefi- 
ed by the heat of the fire placed over them, cannot 
aſcend upwards, becauſe they are' cloſe confined on 


that ſide; and moreover, the fire which rarefics The 
them poſſeſſing all the upper part of the veſſel in Par 
which they are contained, they are forced to fly and 
from it to the place which moſt favours their con- **, * 
d enſation: and this determines them to deſcend in "So 


the recipient, where they meet with a coolneſs that 
condenſes and fixes them, It was with a view to hes 
—_ this condenſation, that we ordered the in 


ower part of the recipient to be ſunk in cold wa- beer 
ter. : 4 | 
. © Cloves are one of thoſe ſubſtances whoſe eſſential 57 


oil is beſt obtained by this method. In the ſame hal; 
way alſo may be drawn the eſſential oil of lemon- il ©* 
peel, citron-pecl, orange-peel, nutmegs, and ſeve- 
ral other vegetable ſubſtances : but you muſt be 
cautious of apph ing too ſtrong a heat; for in that 
caſe the oil, inſtead of being white and limpid, ac- 
quires a red, dark brown, blackiſh colour, 1s burnt, 
and ſmells of empyreuma : and, on the other hand, WW t 
if you do not apply a proper degree of heat, you 
will ſcarce get any oil at all. It is the fureſt, and 
therefore the beſt, way to diftill theſe oils with * 

: te 
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ter in an alembic. And indeed the diſtillation per 


deſcenſum is ſeldom uſed, but out of curioſity to 
try its effect, or on ſuch preſſing occaſions as al- 
low no choice. ; 
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PROCESS V. 
infuſions, Decoctions, and Extract of Plants. 


8 AKE ſome water boiling hot, and then take 
A it ofF the fire. ; When it ceaſes to boil, pour 
bs it on the plant of which you deſire to have the in- 
of fuſion : taking care there be enough of it to cover 
6. he plant entirely. Cover the veſſel, and let your 
ot plant lye in the hot water for the ſpace of half an 
on! hour, or longer if it be of a firm cloſe texture. 


Then pour off the water by inclination: it will have 


in partly acquired the colour, the ſmell, the taſte, 
fly and the virtues of the plant. This liquor is called 


an infuſion. 
on- 8 
* To make the decoction of a vegetable ſubſtance,. 


hat put it into an earthen pan, or-into a tinned copper 
to eſſel, with a quantity of water ſufficient to bear 
che being boiled for ſeveral hours, without leaving any 
part of the plant dry. Boil your plant more or leſs 
according to its nature; and then pour off the wa- 
ter by inclination. This water is impregnated witlt: 
ſeveral:of. the. principles of the plant, of which we. 
ſhall take notice in the following obſervations. 


OBSERVATIONS. 


Water, eſpecially. when boiling-hot, is capable 
of diſſolving not only all that is purely ſaline in ve-- 
getables, but alſo a pretty conſiderable quantity of 
their oil and of their earth, which, by contracting 
an union with the ſaline parts, ha ve formed ſapo- 

| SJ... * naceous 
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naceous, gummy, and mucilaginous compounds, 
that are ſoluble in water. After violent and long 
continued boiling, therefore, there remains nothing 
in the plant but the pureſt oily part, and ſuch as 
is the moſt fixed, that is, the moſt cloſely united 
with the earth of the plant. | ſay the moſt fixed: 
for ſome part of the oily matters, though not ſo— 
luble in water, may be ſeparated by the action of 
boiling water, when thoſe matters abound greatly 
in the vegetable decocted; as we have ſeen happen 
to the fat oils of certain vegetable matters : but in 
that caſe theſe oily matters float upon the decoction, 
and do not conſtitute a part of it. | 

From what we have already ſaid, touching the 
analyſis of plants, it feems evident, that, if thoſe 
decocted be odoriferous and contain an eſſential oil 
the deeoGtion will contain none, or at moſt but 
very little, of their eflential oil, or their odorous 
principle; ſeeing we know that theſe fubſtances 
cannotbe ar the heat ot boiling water, without 
being carried off and entirely diffipated by it, 
Therefore, when we make a decoction of an aro- 


matic plant, containing an eſſential oil, we may vi 
be aflured that it will not poſſeſs the virtues, ei- re 
ther of the odorous part, or of the eſſential oil, ur 
and that it will have none but thoſe of the other ER 
more fixed principles of the plant, with which it fir 
may be impregnated The decoction of ſuch a W 
plant perfectly reſembles the water left in the cu- n 
curbit, after diſtilling its eſſential oil. But for fa 
thoſe plants in which there are no ſuch volatile te 
parts, or whoſe virtue doth not refide in thoſe ſt: 
principles, ſuch as aſtringent and emollient plants, he 
for example, that owe their properties wholly to ly 
an earthy ſalt, or to a mucilage, they are capable of e 
communicating their whole virtue, to the water in e 

which they are infufed or decocted 
If, on one hand, the ſalts of plants render ſome te 


portion of the principles of thoſe plants ſoluble in e 
| | * water, 


* * 
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water, ſuch as part of their oil and their earth, 

which if they were pure would not diſſolve therein; 
on the other hand theſe principles, being of their 
own nature indiſſoluble in water, hinder the ſalts, 
by the union they have contracted together, from 
diſſolving in it fo eaſily, ſo ſoon, and in ſuch 
quantities, as if they were pure. This is ſo true 
that water, though boiled long and violently, is 
far from extracting out of plants all thoſe parts 
that it is capable of diſſolving. If, after boiling a 
plant in water, as directed in the proceſs, this wa- 
ter be poured off, freſh water added, and a ſe- 
cond decoction made in the ſame manner as the 
firft, the water of this latter decoction will, by that 
means, be almoſt as ſtrongly impregnated with the 
principles of the plant as the former was. Mr. 
Boerhaave was obliged to make twenty fucceſſive 
decoctions of the ſame plant, to wit, roſemary, 
before the water came off the' plant colourleſs and 
in a word, juſt as it was before the plant 


Mr, Boerhaave obſerves has: a plant, after ha- 
ving thus given out all that water can diſſolve, till 
retains exactly the ſame form that it had, before it 
underwent any of the many boilings neceſſary to 
exhauſt it; that its colour, from being green at 
firſt, becomes bro*-n ; and that the plant, which 
when green is lighter than water, or at leaſt doth 
not ſink in it, is heavier after this operation, and 
falls to the bottom. This is 2 proof chat the wa- 
ter hath extracted out of the plant its lighteſt ſub- 
ſtances, aſſuming their places itſelf, ànd that it 
hath left nothing but its heavieſt principles, name- 
ly its fixed oil and its earth. We thall afterwards 


examine more particularly theſe remains of plants 


exhauſted by water. 

If the inſuſions and decections of plants be fl 
tered, and evaporated in a gentle heat, they become 
extracts, that may be kept for whole years, ws. 2 

; _ cially 
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ejally if they be evaporated to a thick conſiſtence-; 
and better ſtill if they be evaporated: to dryneſs, 

From what hath been ſaid concerning the infu-- 
fions, decoctions, and extracts of plants; it follows 
1. that infuſions and decoctions of aromatic plants 
do not furniſh a complete extract of thoſe plants; 
becauſe they do not contain the volatile and odo- 
rous parts, in. which the principal virtue of ſuch: 
plants uſually refides. If therefore. you defire to 
make extracts of ſuch vegetables, that ſhall have 
no defect, you muſt. employ their juices drawn by 
expreſſion, or water impregnated with. their princi- 
ples by the means of. trituration, and evaporate the- 
liquor by ſpreading, it over a great number of plates, 
in order to enlarge its ſurface, and quicken the e- 
vaporation, which muſt be effected by the heat of 
the ſun alone, or the well-tempered warmth of a 
* a 
2. It may alſo be inferred chat water alone, aid - 
ed 7k the degree of heat it is capable of acquiring 
by being made to boil, is not ſufficient to effect the 
complete analyſis of-a plant; fince not only ſome 
of its principles are ſtill left combined. in it, though. 
exhauſted as much as it can be by boiling water; 
but alſo ſeveral of the ſubſtances extracted from it 
by water are compounds of ſome of the principles 
of the plant, and ſuſceptible of a much more accu- 
rate analyſis; as we ſhall be convinced when we 
come to examine the effects which a degree of 
beat ſuperiour to that of boiling water is able to 
produce on entire plants, on their extracts, and on 
their remains exhauſted as much as they can be by 
boiling water. 

But before we enter on that part of the analyfis, 
it is proper to conſider the experiments and com- 
binations that may be made with the principles we 
have already obtained; in order to diſcover their 
nature, and in ſome meaſure analyze even them. 


Eſſential 
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Eſſential oils i in particular deſerve. to be thus exe 


amined. | 

We alſo obtain from certain plants, with a de- 
gree of heat leſs then that of boiling water, a vola-- 
tile alkali, which exiſts formally in them: but as 
tkeſe plants, when analyzed, yield principles diffe- 
rent from thoſe we obtain out of all other vegetable 
ſubſtances, and as they reſemble animal matters, 
we ſhall refer their — io to a diſtinct el | 


END of Vor. II. 
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